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A MACHINE TO SUPERSEDE TYPESETTING. 
Prior to January 1, there had been issued from the 
U. 8: Patent Office upward of 160 patents relating to 
typesetting and type-distributing machines. All such 
devices, with many others known only in foreign coun- 
tries, have thas far, however, met with but little favor 
among printers, and they have not been employed in 
practical work to a sufficient extent to have any ap- 
preciable effect in this most important branch of the 
printing business. Printing presses have been im- 
proved almost beyond comparison with those of the 
earlier days of the craft—when only about 200 impres- 
sions were obtainable per hour from small forms, as 
against more than 20,000 copies now made per hour of 
our largest newspapers; bat the typesetting part of 
the making of books and newspapers has remained sub- 
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stantially where it was left by the earliest users of 
movable types, 

The accompanying illustration represents the latest, 
and in many respects the most remarkable, of the 
numerous machines which inventors and mechanics 
have from time to time devised in their long-continued 
efforts to find some practical means by which to su- 
persede or cut short the tedious work of typesetting. 
It is known as the Linotype machine, from the nature 
of its product, but would probably be more generally 
designated as the ‘“‘ Tribune” machine, from the fact 
that it has been in practical use in the New York 
Tribune office for more than two years, where it now 
does substantially all the work formerly done by the | 
com positors of that paper. 

It is not, strictly speaking, a typesetting machine, but 





forms type bars, each of the length, width, and height 
of aline of type, and the exact counterpart of that 
which a compositor would set up, except that each 
line is formed of one entire piece of metal, instead of 
as wany different pieces as there are characters, spaces, 
etc. A representation of such type bar or sing is given 
in one of the small views. The key-board in frent of 
which the operator sits has 107 keys, each marked for 
a capital or lower case character of a fount o! type, or 
the figures, points, or compound letters used in connec- 
tion therewith, many of the letters most frequently used 
having several keys. The operative parts are carried 
by a rigid metal frame, all portions of which are 
stationary. The “ copy ” 
holder just above the keyboard, and above and behind 
(Continued on page 150.) 


is placed upon a convenient 
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SETTING TYPE BY MACHINERY, AS CONDUCTED AT THE NEW YORK “TRIBUNE” OFFICE, 





144 








Scientific American. 


[MARCH 9, 188o. 





Srieutific American, 


MUNN & CO., Editors and Proprietors. 


PUBLISHED WEEKLY AT 
No, 361 BROADWAY, NEW YORK. 


0. D. MUNN, A. B. BEACH. 








TERMS FOR THE SCIENTIFIC AMERICAN, 
Une copy, one year, for the U. 8. or Canada 
One copy, six months, for the U. 8. or Canada. : 1 50 
One copy, one year, to any foreign country velonging to Postal Union, 4 00 

Remit by postal or express money order. 

Australia and New Zealand.—Those who desire to receive the 
SCIENTIFIC AMERICAN, for a little over one year, may remit £1 in current 
Colonial bank notes. Address 

MUNN & ©O., #1 Broadway. corner of Franklin Street, New York. 
The Scientific American Supplement 


is a Gistinet paper from the ScreNnTIFIC AMERICAN. THE SUPPLEMENT 
is inened weekly. Kvrery number contains 16 octavo pages. uniform in size 
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT, 
$5.10 « year, for U. 8. and (Canada. $6.00 a year to foreign countries belong- 
ting to the Postal Unix Single copies, W cents. Sold by all newsdesiers | 
througheut the country. 

Combiecd Ratce.--The SCIENTIFIC AMERICAN and SUPPLEMENT 
will be sent for one year, to any address in U. 8. or Canada, on receipt of 
seven doliars 

The safest way to remit is by draft, posta! order, express money order, or 
registe ed letter 

Avstralia and New Zesland.—The SCIENTIFIC AMERICAN and 


mm. 


— EMENT wil! be sent fora little over one year on receipt of £2 cur- 
rent Colonial bank notes. 
Address MU NN & CO. #1 Bro adway, corner of Frenklin Street, New York. 








‘NEW ‘YORK, SATU BDAY, “MARC H 9, 1889. 





Contents, 
(Mlostrated articles are marked with an asterisk.) 


ppliances, railway 13 | Machine, wood-sawing, sour 








strology and Sor in China. ye & Baldwin's*........ ws 

— Miller : Matrix, type* . we 

a iso Money, real value of.. .- i 

‘iar ae aces i | Notes and queries.............. 1b 

personal Nozzle, ol can, Peter’ . ecoceses 146 

Cave. W' W yandot, and its wonders ie | Pantographs, lantern®....... . 

Corn, owe = {, ete . 8) Planets, positions of, in March... 145 
Corrosies ot steel s 148 | Poison, distributing machine, 

jor, font-chosine. ~ ee ig {| Brown’s*.. coos OR 

, sawmill, Fleaher s* Prizes for scientific works....... lw 

wringing water, obscure dangers as Neplies to inquirtes.. seco aD 


4) | Rod, piagper. 3 for pamps, Westa- 


Biectrie Lighting Asso., meeting way 
M4 | Schools, industrial, more.. 





M45 
Electricity as labor saver... 145 | Ship, air, Holmes™.........-.- 132 
Engine, steam. re's* 4s | Tower, Eiffel, top of* 10, 12 
uiries to be answered 1) | Tree sawing, dangers of.......... ey 
Sa position. French, lar MT | Typesetting machine’... 1 
Furnace for melting type metal® 150 | United States at Puris exhibi- 
Gravity at different height 148 | Gua <Gheonasecoesn coon cheootennte lw 
Heater, car, Sartell’s* M6 | Valve, reducing, Mason*....... lis 
Lic, for maga- Varnish, shelluc. ..........-...«+«. 146 
sine guns". =| Ventilation, suney. for eowage 
nventions, agricultural . disposal! .. My 
nventions, index « 1s Visit of Am. eng. soctetion ‘to 
arentions, —.. LAR ; uro eee 16 
nventions, miscellaneous 153 | Warts, treatment =. 
antern, simple tracer for* 192 | Well, artesian, a dee 149 | 
Machine, hoisting, Andersun ‘s*.. 46 | Wheeland bearing, on. Williams’ 7148 





TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
No. 688. 


Por the Week Ending March 9, 1889. 


Price 0 cents. For eale by al! newadealers. 
PAGE 


L. BIOGRAPHY.—Sir Witt1AM THomson.—A short review of the 
life of the emiment physteist, with portrait.—l illustration.. 


il. CHEMISTRY.— Analysis of Tobacco Geveontngs | Rejected in the 
Manufacture of Fobasse. ~By L. P. Brown nalysis ofa waste 
product, with a view to determining its value as a fertilizer...... 

Proposed International Standards to Control the Analysis of 
Iron and Steel.—By Prof. Joux~ W. LANGLEY.—A capeene the 
direction of standardising commercial analysia........ 


Brick Street Pavements.—A plea for 
mes, with instances of its 


ili. CIVIL ENGINEERING 
the 
many years’ duratior 


réturn te briek for paving pur 
actua! use on highways for periods o — 
Jandin’s iiydro-paeumatic Dredger.—A valuable improvement 
in dreduing, with great <a for vemoving solid obstructions. — 
6 iNuetrations 


IV. ELECTRICITY.--The Detroit Stor 
battery described and |iiustrated, wit 


Battery.—A new storage 
a fall table of ays of 
, . om | 


Gifferent sized cells. —6 illustrations 
v. etq010e ¥.—The Microscopical Investigation of Rocks.—By 
Dr. HeNSOLDT.—An interesting and popular opens mn of ‘the 


recent methods of lithologteal study. 


VL. MECHANICAL ENGIN EERING.— The Governing Proportions 
of Steam Botlers.—By Cuas. E. Emeny.—The sece and con- 
cluding inetaliment of this important treatise, with v vay full 
trations.—% iustrations 


MISCRELLANEOU 8.—-Ceneus of the Defective Classes. — 
statinties of the biind, the d_af and com, the idiotic, and t the’ —~ 
sane, with analysis of the figures presen 

The Bart hbquake at Ban-dai-san, fs -A full description ‘of " 
late earthquake in Japan, oae of the most important of recen 
times eve ogee 

The Samoan Isiands.—An account of the personal ‘eharacteris- 
ties of Samoans, aod work of civilization there.—4 illustrations. . 

The Samoan Islands.- review of the onaagny ot 
the islands, their fauna and flora.—?2 illustrations..... 


VIL. NATURAL, HISTORY.—The Golden Fronted Woodpecker.— 
Ry BH. M. HASsBROUCK.—An! enteventing « and CRP asaeagS ee 
the Texan bird. —1 !ilostration 


1x. BavVAL ENGINEERING.—Propelier for Pleasure Boatsa—A 
raged of propetier, acting somewhat on the principle of scull- 
lust rations 


ht Draagh{ “teamer Burma — A new steamer for use on 
the At, er auees and ‘eeneral "features revbneentvedl 
tlon.—1 iMlustration - " 


x. PU VSICS.—Light and Color.—By Capt. W. De W. AuNEY.—Con- 

tinuation of thie interesting series of lect treating of phos- 
and of the eye.—é illostrations...... 10006 

Remarkabi« Experiment wit ph Telephone —A 


Phonogra = 
curious experment to phonography and coheohens soceasty ber 
formed before the Veanknn inetitate by Mr. Wintiam J. Ham- 


vil. 


Men.—! illustration... 
Xi. TECHNOLOGY.—Bicarbonate of Soda.-By E. SOLVAY.—A 
— and apparatus for removing ammonia fof we 
produced | in the ammonta soda process coesececeoeseccese 


“te. ‘0ca.— er ete on the history Of COOM. ....... 66. ccces co scesesuneeeees 
Pigue.—The growth of = American aloe in Colombia, with sta- 
tistics of its uses and production 
Reeovery of Ameneeta a Chiortne in the Ammonia Soda Pro- 

coas.—By Fann BA!I#.--A very \oteresting improvement in the or 

new process, leading to an economy of manu ure.. 

The Action of Light on Water Colors.—By ARTHUR Ricu AKp- 

#08, Ph. D.—Definite experiments wi sndard water 


order to ascertain with apocoependieemneed y when ate 
Hight... 6... eousebouteesqnncbocsesconscconzense EE 








wer | Chicago, said : 


MEETING OF THE NATIONAL ELECTRIC LIGHTING 
ASSOCIATION, 

Nearly 400 men connected with electrical lighting and 
kindred indastries met recently in Chicago, at the con- 
vention of the National Electric Lighting Association, 
to listen to papers prepared hy experts in their several 
\ fields, and to discuss the best means of advancing their 
work. Among the wany interesting and timely sub- 
jects brought to the attention of this meeting, that of 
underground service was the most absorbing, beeause, 
just now, the most urgent. Long ago the law was in- 
voked to force the wires underground, at least in the 
large cities; and now that means have been found 
which, by many informed persons, are thought to be 
adequate for its proper fulfillment, the public is grown 
impatient and will not brook further delay. A com- 
mittee was appointed by the convention that met last 
August to inquire with careful particularity into, and 
| report upon, the various systems of ‘“ underground con- 
| duits, with underground conductors and conduits now 
|in operation, and the number of wires actually in use 
lin these conduits.” Letters asking for information 
| were sent out to 1,066 local companies ; 104 replying, 
| though only seven were actual users. In only one of 
| these cases, as reported by the committee, the user ex- 
| pressed satisfaction with the underground system for 
currents of high potential. Here are some of the ob- 
jections taken from a mass of testimony: ‘** The cause 
of failure has been mainly defective insulation. Even 
if this question of insulation should be settled, the 
cost will make it commercially impracticable.” ‘I 
know of no system to-day which, at any expense, has 
proved satisfactory, except a system of subways built 
large enough for men to walk through their entire 
length.” Here are two conflicting opinions ; one user 
says: ‘Defective mechanical construction, defects in 
laying, defective conduits, injury to cables in laying, 
or defective joints have caused very little trouble, the 
main cause of trouble being defective insulation and 
deterioration, owing tothe presence of gas, water, and 
steam.” Another user says: ** My objections to the 
underground system, as I have used it, are chiefly com- 
mercial, partly electrical, and partly mechanical.” 
The seventh man tried, tested his cables under 
water, but says they did not work satisfactorily, last- 
ing from three months to ome and one-half years, 
the cause being, in his opinion, the effect of the water 
on the cables and the insulation of the wires. 

In summing up, the committee say: ‘Only in one 
instance have the experiments or practical workings 
proved satisfactory, the only other case that was not 
reported adversely being where the wires had been in 
| operation only 40 days. The average voltage that we 
used on all the circuits tested was 1,893 volts, the cur- 
rent was 10 amperes, the average thickness of insula- 
tion over wires was ¥, of an inch, and the average 
length of cables tested in each case was about 4,600 
feet.” As to the conduits themselves, there seems to 
be a decided objection to the use of creosoted wood, 
most users preferring to bury their wires in the ground 
itself or in water, and in favor of single conductors. 
As to whether or no cables should be covered with lead, 
opinion is divided. 

The scene that followed this finding of the committee 
was in some ways a remarkable one ; there being those 
present who had operated underground conduits for 
some years, and found them altogether practicable and 
satisfactory. City Electrician John P.. Barrett, of 
““We have been using underground 
‘electric lighting service here for the last six years. 
1am | The municipality of Chicago purposes to extend it in- 
say definitely so far as the limits of Chicago are concerned. 

I was in hopes when I came here to receive some infor- 
| mation from other committees. Now it is a singular 
thing to me tosee in this convention men who are pre- 
pared to present conduits, prepared to guarantee to 











1 | construct them and maintain them in any form that 


you require, and right alongside of them men pre- 
pared to furnish conductors that will carry anything 


we) | you want—in face of that fact, I find it stated by this 


report that it is an impracticability. We think pretty 


10886 | well of it here, and we have got plenty of it in service. 


I would be glad to offer any assistance I can to demon- 
strate that fact.” 

A well known conduit man said: ‘ I am another ag- 
grieved party. I did not receive a circular. I have 
been in the electric light business underground for five 
or six years ; operating a plant in Philadelphia during 
that entire time with perfect and uniform suecess. We 
have constructed a plant in New York for the same 
purpose at a very great expense. The reason they [the 
committee] say the conduits are not practieable is that 
they have not seen them. They would not look at 
them. They have been invited time and again to come 
and see the practical operation of the conduits, the 





“conductors carrying a voltage which they say is im- 


practicable. In 1883 we laid two miles of conduits in 
ot | Philadelphia. At the time the state of the manufac- 
ture of the insulation was in somewhat primitive condi- 
|tion. To-day they have advanced so that they are 
weer | willing to offer us wires with a guarantee of three or 
five years’ duration of any insulation that we require. 
Even with that very weak insulation which we had in 





1888, which was made of pure rubber—and they did not 
understand that a conductor lying in that soft rubber 
would naturally thin the lower portion out and crowd 
it up on the top—even with that, some of these con- 
ductors, ina year or eighteen months, were working 
straight along with a Hockhausen machine, and you 
all know what that machine is. 

“It was openly charged, and not denied, though the 
other side was present, that this Philadelphia under. 
ground electrical lighting system was bought out at an 
enormous advance on.its cost by those interested in the 
overhead system; and though it was working smoothly 
and paying handsomely, it was utilized for an incan- 
descence circuit, the announcement being wade 
public that are lighting was not practicable under- 
ground.” 

The defense made by the committee, or rather that 
made by those of the convention believing in the just- 
ness of their finding, was very strong. It having been 
long since conceded that are light circuits of 1,000 volts 
and less may readily be operated underground, the 
committee had bent their efforts toward learning of 
successful systems using higher voltage, for by far the 
major and most important part of the are light busi- 
ness has this characteristic, and so a committee thus 
appointed would scarcely have warrant to recommend 
as already practicable what really was suited to the 
purposes only of the few—at least as yet. 

In the discussion that followed, some very important 
evidence in surrebuttal was brought out. Here are 
the vital points of it: The use of high tension currents © 
underground (1,000 volts and over) has up to the 
present time proved unsatisfactory and impracticable, 
if not from a scientific standpoint, at least from an 
economical one; the only circuit of such character 
now and for some time in successful use being that in 
Chicago, with a record, so far, of only one year; its 
projectors having a preponderating advantage over all 
private companies or individuals in the fact that the 
municipality of Chicago pays the bills. The following 
dialogue between two well-informed men on their 
respective sides, the one interested in conduits and 
cables, the other a purveyor of light, will serve to give 
a fair idea of the gist of this matter as represented to 
the convention : 

Mr. Johnstone: . .. ‘‘Mr. Cooper’s prophecy 
that Prof. Barrett’s expenditure for are light under- 
ground circuits in Chicago will be useless. Pray, how 
is it that he knows this? He has had no experience 
with underground circuits.” 

Mr. Cooper: ‘ Past experience. Mr. President, I 
should like to ask Mr. Johnstone one question. Can 
you tell me of any underground wire, either the John- 
stone system or any other system, using an are light 
circuit of 2,000 or 2,200 volts, that has been in success- 
ful operation, not three years, but three months ?” 

Mr. Johnstone : “The Harlem River Electric Light 
Company, of New York——” 

Mr. Cooper: “I ask you if you have got any such 
thing in operation ?” 

Mr. Johnstone: ‘‘ Not now. We are putting up in 
5ist Street, New York, something that will show and 
develop this thing in one month, so that there will be 
no further questions about it.” 

Mr. Cooper: ‘We will wait until the end of the 
month.” 

As a result of the discussion, the report was recom- 
mitted to the committee, which after being re-enforced 
was instructed to continue its investigations. 

Disruptive Discharges in Lead Cables.—Under this 
head, C. H. Rudd described some experiments he has 
been making in the line suggested, at the last meeting 
of the Association, by A. G. Acheson—experiments 
which by no means support the theories entertained 
by that industrious investigator. Mr. Rudd says that 
the static charge in an ordinary cable is a negligible 
quantity when compared with the regular current 
flowing, and the E. M. F. of said charge cannot be 
greater than the E. M. F. of the current from which it 
was derived. Hence, in considering the character and 
thickness of insulation, we have nothing to take ac- 
count of but the primary pressure which bears upon 
insulation. Mr. Acheson’s second conclusion, viz., that 
a static charge will not pass an arc, virtually declares 
anare circuit to exist as a number of sections ina 
sense insulated from each other, and in that connec- 
tion the statement is made that each separate section 
comes under separate strain every time that the circuit 
is shut down. We may hold our own ideas con- 
cerning the E. M. F. of a static charge, therefore we 
need not fear that an imprisoned charge would do any 
more harm than the current did from which it came. 
If we charge an ordinary condenser from a battery, 
and the condenser does not break down, we do not fear 
that it will break down when we disconnect the bat- 
tery. There is in the minds of some people an idea that 
static electricity when it begins to move produces a 
current possessing different properties from currents 
formed by other electricity under the same condi- 
tions. If disruptive discharges occur in properly insu- 
lated cables, we must look for the cause in those 
sources of high pressure which exist in nature. I do 
not believe that burn-outs can be ascribed to any one 
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cause, but that each individual case has its own indi- 
vidual cause. 

In practice, we must provide insulation strong 
enough to meet the daily strain and suitable devices 
to prevent the accumulation of charge from outside 
sources of greater pressure than the insulation wil] 
bear. As yet we have no proof that high pressure pro- 
tectors are required anywhere outside of the station 
from which the wires start. Mr. Acheson says that the 
greater number of grounds or burn-outs occurring in 
are light circuits are at the terminals of the lead, or at | 
the joints, and says that such a state of things would 
be naturally caused by the greater density of the static 
charges at these points. Mr. Rudd thinks this to bea 
singular carrying over of ideas obtained in, laboratory | 
work with purely static electricity, and arbitrarily 
applying them to entirely different conditions, The 
natural static charge in a cable, due to the distribu- 
tion of the working E. M. F. of the current in the 
cable, must necessarily be produced in its distribution 
by the foree from which it originated. The shape of 
the conductor cannot act in the matter of this kind of 
static distribution as the shape of an insulated con- 
ductor would act upon a purely static charge. As re- 
gards barn-outs that occur at terminals and joints, 
great care is required to make these points equal to 
the rest of the cable in matters of insulation. 

Fuel oil, a subject just now attracting a very general 
attention among electrical lighting men, was discussed 
at great length. Three papers were read, the writers 
describing their experiences as actual users, and pre- 
senting many facts showing the advantages of the sys- 
tem, which they had gathered during the course of 
their studies. 

8. S. Leonard told of an unfortunate experience his 
company had had while trying to use oil fuel without 
altering the furnaces that had been used by his com- 
pany for coal fuel. They covered the grate bars with 
fire brick, so the heat would not injure them, put in 
the burner, and turned on the oil. Asa result, the oil 
was not all burned, and ran down into the ash pits, 
where it gave no end of trouble. Now, with proper 
furnaces, they are finding oil fuel offers great advan- 
tages. They have been using it now eighteen months. 
During the first part of the night seven boilers are in 
use, the engines being 1,100 H. P. The steam pressure 
is easily maintained at any desired point. He finds 
that one man can attend to from seven to ten 150 H. P. 
boilers. One fireman at night and one during the day 
they have now, against three by night and three or four 
by day as formerly. As to whether or no oil is cheaper 
than coal, it depends on the relative difference in cost 
of the two, and hence to the locality. In Minneapolis, 
where his plant is, Illinois lump coal costs from $3.25 to 
$3.60 per ton, while Eastern coals are worth from $4.50 
to $5.50 per ton (bituminous). The oil costs at present 
21¢ cents a gallon, delivered. 

In comparing tests with oil and coal, he finds that 244 
barrels, or 104 gallons, costing $2.60, will evaporate as 
much water as one ton of coal, costing $3.15, a saving 
of about 21 per cent in favor of oil. With one pound 
of coal he evaporated 5°38 lb. of water. One ton of coal 
would, therefore, evaporate 10,760 lb. water. With oil, 
14°8 lb. of water were evaporated per pound of oil. Oil 
weighs about 7 lb. to the gallon. One gallon oil would, 
therefore, evaporate 108°6 Ib. water. With oil at 24g 
cents a gallon, it would take 126 gallons to cost the 
same as one ton of coal, viz., $315; 126 gallons oil 
would evaporate 13,053 lb. water, while one ton of coal 
evaporates 10,760 lb. water, being a difference of 2,293 
lb. in favor of the oil, or a saving of 21 per cent. He 
believes that he is saving at least 15 per cent, and per- 
haps 20 in fuel alone. 

M. J. Francisco said one pound of coal contains 12,000 
heat units, while 1 Ib. of petroleum furnishes 20,000. 
Engineers of experience, familiar with the practical 
workings of coal, know that under the most favorable 
conditions not more than 10 lb. water can be vaporized 
per pound of coal, while petroleum shows a vaporiza- 
tion of 18 lb. water for every pound of oil consumed, es- 
timating in both experiments the feed water at 212° F. 
The heat in coal transferable to water is about 70 per 
cent, while the heat in petroleum transferable to water 
is about 80 per cent. Therefore with coal 70 per cent 
of 12,000 units gives 8,400, and for petroleum 80 per 
cent of 20,000 is 16,000—a gain of 7,600 heat units in each 
pound, 

This is on the basis of pure coal, but when we con- 
sider the waste, amounting in some cases to 25 per 
cent—and the master mechanic of one of the largest 
railroads in the country claims 55 per cent found in 
nearly all coal—such as sulphur, slate, and earthy 
substances, which, being incombustible, retard instead 
of generating heat, the difference in the per cent ob- 
tained in actual practice is far greater than shown by 
the above comparison. On this basis the only question 
to be considered is the cost of power furnished by each 
at the dynamo. Three and one-half barrels or 955 
Ib. of oil equal 2,240 Ib. of pure coal, therefore, with 
oil at $1 per barrel and coal $3.50 per ton, or oil at 
$1.50 per barrel and coal $4.50, the difference in cost 
would not be marked if there were no other factor to 
be considered. When, however, we calculate the great 
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saving in stoking, removing cinders and ashes, clean- 
ing flues and benefit to boiler, besides securing a steady 
heat, combined with quickness and ease in starting and 
shutting down, we have an argument in favor of oil 
that stockholders that care for dividends can appreci- 
ate. Oil can be delivered at Rutland, Vt., for $1.50 
per barrel, while soft coal costs $4.40, and hard $6 per 
ton. On this basis, allowing five pounds of coal per 
hour, twelve hours per day, 1,000 H. P. requiring 803 
tons per month, at $4.50 would cost $3,613.50; two fire- 
men to feed same, $100; man cleaning flues, ete., $45 ; 
carting ashes and cinders, $100; making total cost for 
thirty days, $3,858.50 with coal. Same number H. P. 
and same length of time, allowing three and one-half 
barrels for each ton of coal, would require 2,810 barrels 
of oil at $1.05 = $2,950.50. Wages of one man in boiler 
room, $50; making total of cost of 1,000 H. P. one 
month, with oil, $3,000.50, showing a saving of $858 
per wonth, besides the advantages, where oil is used, 
of steady flow of steam and regularity of speed. 

Mr. Francisco has gathered these facts: The Boston 
and Albany Railroad Company, after a careful test, 
made in their shops by a Lehigh University professor, 
say that the cost of fuel is about the same; though 
they buy their coal in large quantities at one time, and 
secure low rates, they prefer liquid fuel, because it is 
clean and requires no fireman, and gives a better sup- 
ply of steam. 

Day, Cordage & Co., of Boston, claim that, with 
Cumberland coal at $4.50 per ton and liquid fuel at 
$1.15 per barrel, they save fifteen cents per 100 H. P. 
per hour, and the oil is preferable. 

The Fairbanks Scale Co., of Vermont, report that 
they find ita great saving over coal, while the boilers 
are heated evenly the entire length. The manager of 
the Toledo, Columbus, and Southern Railway reports 
a saving of 33 per cent of the price of coal by using 
liquid fuel, and that two barrels of oil equal one ton 
of soft coal, while manufacturers on his road find it 
only costs one-half as much as coal for their stationary 
boilers. The rolling mill works of Chicago use it 
under a battery of fourteen boilers, and say that 3, 
barrels oil does the work of one ton of coal. Former- 
ly, when using coal, twenty-five men were needed to 
work this battery of boilers for twenty-four hours ; 
now, with liquid fuel, four men do the work, the effi- 
ciency of the boilers is increased, cost of repairs less- 
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distance from the earth, but is still visible as a ruddy 
star, setting on the Ist about two hours after the sun. 
Mars sets on the ist at8h.4m. P.M. On the Sist he 
sets atSh. P. M. His diameter is 4’.6, and he is in the 
constellation Pisces. 
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NEPTUNE 


is evening star. He sets on the ist at 9 h. 15 m. A. M. 
On the 31st he sets at 10h. 20m. P. M. His diamoter 
is 2".6, and he is in the constellation Taurus. 

Saturn, Neptune, Venus, and Mars are evening stars 
at the close of the wonth. Uranus, Jupiter, and Mer 
cury are morning stars. 

—————__—————9+ +e —_————_——— 
PROPOSED VISIT OF THE AMERICAN ENGINEERING 
SOCIETIES TO EUROPE. 

The American Society of Civil Engineers, with the 
Society of Mechanical Engineers and the Institute of 
Mining Engineers, are organizing a trip to Europe to 
visit the Paris exposition and such other objects of in- 
terest as may prove practicabie. The proposed excur- 
sion has attained already such dimensions, as indicated 
by the responses of members, that it is believed that 
two steamers will be required to accommodate the 
travelers, The civil engineers alone will fill one vessel. 
It is proposed, therefore, to charter one or two vessels 
of the Inman line, and perhaps to reserve all the first 
eabin accommodations on the Egypt or Spain of the 
National line. The maximum fare for the ocean 
voyage and return will be $110. The magnitude of the 
delegation indicates well the immense growth of the 
engineering profession in the United States, and it is 
gratifying to feel that America is to be so well repre- 
sented at the exposition. Her position at all previous 
exhibitions, from the standpoint of inventiveness and 
ingenuity displayed by the exhibits, has been very 
high, and will be so in 1889. The engineering societies 
will give a personal aspect of American professional 
life that we are confident will make itself felt in scien- 
tific circles there. 





0 —— 
Burglarizing Bank Safes, 

A startling article appeared in the daily papers last 
week, giving an account of what purported to be the 
blowing open of one of Marvin's bank safes by two “ re- 
formed burglars” (7?) connected with the Star Theater 
company. 

We thought the statements were worth investigating 





ened, and the flame less severe on boilers. 

A paper on municipal lighting was read by F. H. 
Whipple, and on municipal ownership of commercial 
monopolies, by A. R. Foote, 

et 
POSITION OF THE PLANETS IN MARCH. 
VENUS 
is evening star. Her period of greatest brilliancy oc- 
eurs on the 23th, when, as well as during this whole 
month, she shines like a young moon, casts a shadow, 
and is visible at nounday in the presence of the sun 
himself. After that time her light grows dim, as she 
rapidly approaches the sun and draws near the close of 
her career as evening star. Her movement northward 
will increase the length of her stay above the horizon, 
and place her under most favorable conditions for ob- 
servation. Venus sets on the ist at 9h. 42 m. P. M. 
On the 31st she sets at9 h. 38m P.M. Her diameter 
on the ist is 27°.8, and she is in the constellation 
Pisces. 
SATURN 
is evening star. He is easily found in the northeast, as 
soon as the stars come out, from his vicinity to Regu- 
lus. A quadrilateral may be traced, formed by Saturn, 
Regulus, and two other stars belonging to the Sickle, 
Gamma and Epsilon Leonis. Saturn sets on the Ist at 
5h. 30m. A. M. On the 3ist he sets at 3 h. 28 m. A. M. 
His diameter on the Ist is 19", and he isin the constel- 
lation Leo. 
JUPITER 
is morning star. He is fair to behold as he loomsabove 
the southeastern horizon on the Ist, more than three 
hours before sunrise. He is in quadrature with the sun 
on the 27th, and is then 90° west of the sun. Jupiter 
rises on the Ist at 2h. 59m. On the 31st he rises at 1h. 
15m. A. M. His diameter is 33".6, and he is in the con- 
stellation Sagittarius. 
URANUS 
is morning star. He is now near enough to the earth 
to be visible to the naked eye, and, rising on the ist 
about 9 h. P. M., may be found about 2° north of Spica, 
asa sinall star of the sixth magnitude. Uranus rises 
on the Ist at 9h. 3m. P. M. On the 81st he rises at7 h. 
P. M. His diameter is 3".8, and he is in the constella- 
tion Virgo. 
MERCURY 
is morning star. He reaches his greatest western 
elongation on the 18th, and is then visible in the east 
as morning star before sunrise. He is, however, too far 
south of the sun to be seen under favorable conditions. 
Mercury rises on the ist at5 h.25m. A.M. On the 3ist 
he rises at 5h. 7m. A. M. His diameter is 8".6, and he 
is in the constellation Aquarius. 


for our readers and the wany bankers and business 
| men using safes, not only in this city, but throughout 
the country; for if safes can be broken open in a few 
moments, it is time users of them knewit, We are 
glad to say that after fully investigating the facts, we 
find the whole matter was merely an advertising 
scheme to puff a cheap play at the expense of a repu- 
table business. The real truth of the matter is that 
these people bought a little second-hand safe for about 
twenty dollars of some dealer, to exhibit it in their 
show and make a pretense of blowing it open during 
the progress of the play. It is an outrage that such a 
misstatement should bave appeared in the daily 
papers as would tend to create a feeling of distrust, in 
bank safes. 

The Marvin Safe Company has been manufacturing 
safes for half a century, and no name in the trade 
istands higher than theirs, and they now have under 
way for various banks safes that look as though it 
would take a month to force open.—The Financier. 

——.+ oe 
More Industrial Schools, 

Mr. Jacob Tome, a wealthy banker of Port Deposit, 
Md., who some time ago set aside a half million dollars 
to found a practical training school in the mechanic 
arts and trades, to be located at Port Deposit, Md., 
has now increased the gift to two and a half million 
dollars. With this liberal endowment, and the carry- 
ing out of Mr. Tome’s wishes, who has himself risen 
from the ranks o7 labor and fully understands the dif- 
ficulties now besetting the youth of our country in ob- 
taining a practical knowledge of the mechanic arts, 
this school is designed to be one of the most complete 
and extensive in all branches of trade practice of any 
similar institution in the world. The scheme of free 
trade teaching inaugurated by Peter Cooper has at last 
taken a deep root in the minds of able men, followed 
by the success of the New York Trade Schools and the 
Pratt Institute in Brooklyn, N. Y. 

The munificent gifts of Mr. Williamson, of Philadel- 
phia, and Mr. Tome, of Port Deposit, Md., are destined 
to bring out the latent genius and energy of our youth 
in a practical apprenticeship, free from the depressing 
influence and obstruction now thrown in the way of 
the apprentice by the discouraging influence attempted 
and partially enforced through the perverted dogmas 
and actions of labor organizations. 

SN ee 

THE direct use of electricity as a labor-saving ma- 
chine has been applied at the great steel works, 
Cleveland, Ohio, where a iarge electro-nagnet is used, 
suspended from a crane, to pick up steel bars and 
billets. It will pick up 800 Ib. billets and drop them 











MARS 





is evening star. Our interesting neighbor increases his 


where wanted 'by the touch of a key, the movement 
of the crane being done by steam. 
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THE MASON REDUCING VALVE. 
The accompanying illustrations represent a valve de- 


signed to automatically reduce and maintain an even | 


steam or air pressure, regardless of the initial pressure. 
The principle upon which it operates is that of an 
auxiliary valve controlled by the low pressure, and ad- 
mitting steam from the high pressure side to operate a 
differential piston, which is the main valve. The high 
pressure enters the reducing valve at the side marked 
“inlet,” and passing through the auxiliary valve, K. 
which is held open by the tension of the spring, 8, 
passes down the port marked ‘‘from auxiliary to cyl- 
inder,” underneath the differential piston, D. By rais- 
ing the piston, D, the valve, C, is opened against the 


boom extending rearwardly over the hopper, this boom 
| being built of parallel beams to form a track for a car- 
rier, and having a trip at its rear end over the hopper, 
while the beam is held on the mast in such manner that 
the weight concentrates in the lower part of the mast 
frame, and the latter is easily turned 
on its pivots. The carrier, besides the 
usual wheels, supports a frame, in the 
middle of which a pulley is mounted 
to rotate, over which passes the hoist- 
ing rope, secured -by one end to a 
transverse bar of the carrier frame. 
The hoisting rope supports the hoist- 
ing bucket by passing under a pulley 
mounted to rotate in a frame carrying 








initial pressure, since the area of C is only one-half of 
that of D. Steam is thus admitted to the low pressure 
side, and also passes up the port, XX, underneath the 
phosphor bronze diaphragm, OO, upon which bears 


the spring, S. When the low pressure in the system 


has risen to the required point, which is determined by 


ae 


at its lower end a hook, the arrange- 
ment being such that the bucket is 
lifted out of the hold by the hoisting 
rope until the pulley comes in contact 
with the pulley of the carrier, when 
the latter travels upward with the 
bucket, and a latch connected with 
the bucket engages the trip to discharge 
its contents when over the hopper. 
The desired limitation of the lowest 
travel of the carrier on the boom is 
fixed by arope attached thereto and 
passing upward over a weighted pulley 
on the main frame, the end of this 
rope being secured on a cleat or pin, 
and the weight causing all slack of the rope to be 
constantly taken up during the travel of the carrier. 
The outer end of the hoisting rope extends downward 
from a pulley in a pivotal connection with the upper 








THE MASON REDUCING VALVE. 


end of the boom, to be connected with a windlass of 
any approved construction on the platform, and 
one end of the block carrying the pulley at the top 


me, Of the frame, over which the rope passes, is also 
=~" 


connected with a rope extending over a sheave and 
downward, to be secured to a cleat on the post at 
the opposite side of the frame. When the boom 
has been turned to the desired position, this rope 
is fastened to the cleat, the boom being turned to 
such position by pulling on this rope or on the 
hoisting rope. 
+ @+e—_______ 
AN IMPROVED GRATE BAR. 
The accompanying illustration represents a style 


the tension of the spring, 8, the diaphragm is forced | of grate bar now and for five years past in use on the 


upward by the steam in the chamber, OO, the valve, 
K, closes, no wore steam is admitted under the piston, 
LD), the valve, C, is forced on to its seat by the initial 
pressure, thus shutting off steam from the low pres- 
sure side. This action is repeated as often as the low 
pressure drops below the required amount. This pis-| 
ton, D, is fitted with a dash pot, E, which prevents | 
chattering or pounding when the high or low pressure | 
suddenly changes. This valve is manufactured by the | 
Mason Regulator Company, Boston, Mass., the sizes | 
up to and including two inches being made of com-| 
position, and above that of cast iron, with composition 
linings. 


ee _ 

AN IMPROVED HOISTING MACHINE. 
An easily operated machine, of which the boom can 
be swnng to any desired position and held there, and 
specially adapted to facilitate the loading and unload 


| 


Sound steamers Stonington and Narragansett, which 
is said to have been very econowical and to have given 
entire satisfaction. These grate bars allow for ample 
air space through and between them, and always re- 
main comparatively cool on their bottom edges, while 
the top surfaces become very hot, and sometimes red 
hot. This fact, in the case of ordinary grate bars, 
causes unequal expansion, which breaks, buckles, or 
warps the bar, a proportionate loss of fuel ensuing. In 
the Miller bar this expansion is allowed for by the late- 
ral air spaces and openings on the face of the bar, 


whereby the bar is said to remain straight until burned 


down to the bottom of the openings. Further infor- 
mation relative thereto may be obtained of Chief En- 
gineer John Smith, of the steamer Stonington, or Chief 
Engineer Wm. H. Van Wart, of the steamer Narragan- 
sett, No. 261 West Street, Yew York City. 
-- em 
AN IMPROVED OIL CAN NOZZLE. 





ing of vessels, cars, etc., is shown in the accompanying 
iliustration. It forms the subject of a patent issued to 


A nozzle or tip adapted for connection to the spout 


Mr. George J. Anderson, of West Superior, Wis. The | of any ordinary oil can, to prevent waste of oil, is shown 
mast consists of a vertical frame having on its bottom | in the accowpanying illustration, and has been patent- 
a pin adapted to turn in a bearing on the platform, |ed by Mr. John 8. Peter, Denver, Col. (care of B. & M. 
R. RR.). Figs. 1 and 2 show side and 
end views of the nozzle, which has an 
interior lengthwise passage or bore, 
for discharge of the oil, a head piece 
fitted for rotation within the back part 
of the tube, and to which the oil can 
spout is fastened, and a spring held to 
the head piece and engaging the tube 
to normally turn the latter out of line 
with the annular passage of the hand- 
piece, to cut off the flow of oil from the 
ean, as shown in Fig. 3. The spring 
may also be fitted to the rear end of 
the head piece, as shown in dotted 
lines in Fig. 1. In using a can pro- 
vided with this nozzle, the nozzle or 
tip is placed in an oiling hole, and the 
body of the can turned by the operator 
until the bores of the tube and head 
piece are brought to coincide, before 
any oil will be discharged, these parts 
resuming their normal position to cut 
off the flow of oil as soon as the tnbe 
is lifted from the oil hole. Fig. 4 
is a sectional view of a slightly modi- 
which may be part of a dock, and there is a pin in the| fied form of the nozzle. 

upper end of the mast frame adapted to turn ina bear- SO - 8 —— —$———— 

ing in the ends of forwardly projecting top beams of a| Goop thin shellac varnish.—Break the gum into small 
frame erected im the rear of the mast, the latter frame| pieces and macerate in a stoppered bottle with ether. 
having a hopper supported therein. Forwardly pro-| After swelling sufficiently, excess of ether is poured off, 
jecting beams of the mast frame support an inclined | when the shellac dissolves quite readily in alcohol. 





ANDERSON’S HOISTING MACHINE. 
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THE SARTELL RAILWAY CAR HEATER. 

We illustrate herewith a device for heating railway 
cars recently patented by Mr. E. P. Sartell, of St. 
Cloud, Minn. Fig. 1 of the accompanying cuts repre- 
sents a vertical longitudinal sectional view of parts of 
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THE SARTELL RAILWAY CAR HEATER. 


two railway cars provided with the heater ready for 
use. Fig. 2 is a vertical transverse view of the same. 
Fig. 3 is a similar view, showing a different section. 
Fig. 4 is a front view of the chest. 

The heater chest runs the entire length of car, with 
attachments underneath at the platform ends. It is 
lined, and forms an inclosed chamber for steam pipes. 
On the upper side of the chest are registers, which com- 
municate direct with the interiors of the cars, and when 
open the heated air from the chest enters into the cars. 
The source of heat being thus placed outside of the 
ears, the dangers arising from fire in the event of a rail- 
road accident are removed—the apparatus for genera- 
tion of steam being located in the forward car of the 
train or coming from the locomotive direct. Provision 
is also made for instant detachment of steam pipes, con- 
sequent on the coupling or uncoupling of cars, these 
pipes at the same time having a perfect connection 
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THE MILLER GRATE BAR. 


with each other. The pipes are also supplied with 
proper dripcocks and valves. We are informed that a 
practical test of this heater is soon to be wade on one 
of our leading railways of the Northwest. 


_ +> 
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Astrology and Kailways in China. 

The extension of the Tien-Tsin Railway to Tung- 
Chow has (the Shanghai correspondent of the Standard 
says) encountered an unexpected obstacle, which, it is 
to be feared, will prove fatal to its progress, for the 
present at least. The great fire which destroyed part 
of the Imperial Palace in Peking recently caused 
much disturbance in the minds of the old fashioned 
and superstitious, who are stillstrong in the capital. 
In consequence, the Emperor and his mother con- 
sulted the imperial astrologers, who, after much de- 
liberation, declared that the fire was an evil omen, 
and was intended as a warning against permitting 
the approach of the ‘‘ Western invention” to the 
sacred city. The further extension of the railway has 
been prohibited by imperial decree. 








Fig.1 
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A MACHINE TO DISTRIBUTE POISON ON PLANTS. 

A method of dusting poisonous powders on plants, 
to rid them of destructive insects, is illustrated here- 
with, and forms the subject of a patent issued to 
Messrs. George R. and John W. Brown, of Pledger, 
Texas. The axle of the machine is centrally arched to 


pass readily over plants, and the main frame has a 
screen to protect the driver from the poisonous dust. 
The casings of the air blast fans are fixed to the rear 
cross bar of the frame, and have outlet pipes com- 





BROWNS’ MACHINE TO DISTRIBUTE POISON ON PLANTS. 


municating with nozzles having trumpet-shaped ends, 
the nozzles being so connected as to admit of their 
being turned in different directions. All three of the 
fans are operated by a shaft which at one end carries a 
sprocket wheel, from which a driving chain passes to a 
larger sprocket wheel on the sulky wheel, causing the 
rapid rotation of the fans. A hopper to contain the 
poison is arranged over the outlet pipe of each of the 
fan casings, and beneath each hopper is pivoted a valve 
having an opening which may be brought to coincide 
more or less fully with a hole in the bottom of the hop- 
per, the valves for all the hoppers being simultaneously 
regulated by a hand wheel and a worm shaft. To pre- 
vent the clogging of the poison in the hoppers, a verti- 
cal shaft, carrying a winged agitator, is journaled in 
each, the top of the shaft carrying a bevel gear wheel 
engaged by a bevel pinion on a transverse shaft, the 
latter being operated by a driving chain from the 
sulky axle, and a lever controlling the operation of this 
shaft being in convenient reach of the driver. This 
machine may, if desired, be built with but one poison 
hopper, fan blast apparatus, and discharge nozzle. 
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IMPROVED DEVICE TO CLOSE A TENT ENTRANCE. | 

A device for closing the entrance opening in the wall | 
ofa tent readily and quickly, without the tying of | 
cords, is illustrated herewith, and has been patented 
by Mr. Henry Thomas, Fort Omaha, Neb. The device 
may be applied to old as well as new tents, and the 
curtain arranged to operate from either the outside or 
inside. A suitable section of the tent wall is removed, 
and the edges of the opening turned over to leave an 
opening sufficient to receive a vertical guide rope on 
each side. At the top of the opening a flexible 
portion of a covering curtain is secured, while 
to the lower portion of the curtain, at intervals, 
clips are attached by sewing. The clip is shown 
in Fig. 5, its enlarged circular portions each 
embracing the guide rope in one of the edges, 
as shown in cross section in Fig. 4, Fig. 2 being 
a vertical section when the curtain is closed, as | 
in Fig. 1. The clips slide up and down readily 
on the guide ropes, carrying with them the cur- 
tain, and to retain the curtain in raised posi- 
tion, as shown in Fig. 3,a cord or loop is at- 
tached to the lowest clip, and hung upon a 
hook secured above to the tent wall. To hold | 
the curtain closed, a loop on the lowest clip is | 
drawn over a tent peg. 

- tee 
THE FRENCH EXPOSITION OF 1889 AT THE 
ESPLANADE DES INVALIDES. 

One of the great novelties of the future ex- 
position—and this will certainly be obvious to| 
Parisians—will consist in the fact that one of | 
the monumental entrances of the immense | 
bazar overlooked by the Eiffel tower will be} 
very near the Concord bridge, nearly in the heart of | 
Paris. The colossal palace of iron and steel which is 
building upon the Champ de Mars will extend its 
annexes, in fact,as far as to the Esplanade des Inva- 
lides, and here will certainly be found one of the 
most picturesque and entertaining points of the en- 
tire exposition. Although most of the structures are 
as yet unfinished, we wish now to lead our readers 
thither, and make them share with us the astonish- 
ment and admiration that a visit to this city of palaces, | 
which is rising as if by enchantment, has caused us. 

There 
shaped in the Greek style, and white cupolas sur. | 
mounted by the Oriental crescent ; and here is the im- | 
posing facade of the exposition of the Minister of War, | 
preceded by a formidable entrance to a feudal castle, 








an interesting specimen of the military architecture of 
the middle ages, due to Mr. Walrein, the skillful archi- 
tect appointed by the Minister of War. Mr. Girault, 
one of the laureates of our Roman school, designed 
and is building the pavilion of hygiene, Mr. Ballu that 


of the Algerian exposition, and Mr. Sauvestre the 
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central pavilion of the French colonies. Further along, 
there is an Indian temple, then a dwelling like those 
conceded to the colonists in our New Caledonian pos- 
sessions, and, above this picturesque decoration, rises, 
nearly completed, the elegant minaret of the Coubba 
of Sidi-ben-Avouz, which overlooks the whole of the 
Tanisian section. This latter, seeing the peculiar in- 
terest taken in our new protectorate of Africa, will 
certainly be one of the principal attractions of the Ex- 
position of the Invalides, The structures of the Tuni- 
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TENT-CLOSING DEVICE. 


sian section, the heavy work upon which is now fin 
ished, are the ones that, for the moment, give the best 
idea of what the picturesque part of the exposition will 
be. Mr. Henri Saladin is the architect of it. Pre 
pared for this work by a trip that he has given an ac 
count of inthe Jour du Monde, 
Professor Cognat, of the College 


in conjunction with 
of 
united in the style of his picturesque pavilion the most 
delightful specimens of Oriental architecture. The 
arcades of the front were suggested by those of Bardo, 
the central dome is an of the 


France, he has 


exact reproduction 


is nothing but minarets, domes, steeples} Mikrab of the mosque of Kerouan, the loggia is that 


of a Tunisian house. There will be here some souks or 
covered bazars, an interior court with a pavement of 
colored tiles, and a cafe is going up under the shade of 
a group of trees. And all this will be filled at the 
proper time with the riches of Tunis-—fabries, carpets, 
cerainics, works of art, and, finally, with all the sur 
prises that could be expected from the organizing zeal 
and talent with which Mr. Sauson,Comwmissary General 
of the Tunisian government. is endowed. 

Let us not leave the Esplanade des Invalides with- 
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out mention also of the Tonkin village that is to be 
built there, the English dairies, the Dutch bakeries, 
and especially the phenomena of All Paris, which we 
have bad the good fortune to get a glimpse of. Mr. 
Castellani’s brush has brought hither the entire Place 








oe 
PN x 
MOSER & BALDWIN’S WOOD-SAWING MACHINE. 


de Opera, with its marble building, its tall houses, the 
groups of trees of the boulevards, the distant blues of 
the avenues, and, under the glowing sun with which 
he has illaminated his work, nearly a thousand per- 
sons are coming and going. There are nearly a thou- 
sand portraits of natural size—All Paris, all those who 
count, all those who are spoken of. There will be here 

but why anveil one of the prettiest sur- 





prises that the exposition reserves for us’? Mr. Castel- 
lani ean calculate upon success. It is not only All 
Paris that will visit him, but also all those 
who care to see the exposition.—Le Monde 
Iilustre. 
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AN [IMPROVED SAW MILL DOG. 

A dog designed to be easily and quickly 
adjustable to small or large logs on the car- 
riage frame is shown herewith, and has been 
patented by Mr. John Flesher, of Edging- 
ton, Ontario, Canada, Fig. 1, showing an 
end and Fig. 2 aside elevation. The stand- 
ard is secured in the usual manner to the 
head block, and has upper and lower arms 
supporting a vertical guide post on which 
slides a bar having at its lower end an up- 
wardly turned point adapted to engage the 
log on its under side. 

On the inside of the bar are notches adapt- 
ed to be engaged by a spring paw! pivoted 
in a lever fulerumed on a sleeve sliding verti- 
ealiy on both the guide post and the bar, 
the lever having near its outer end a handle, 
and a catch adapted to engage the upper 
pointed end of the sliding bar. On the inside 
of the sleeve is a notch to hold the spring pawl out of 
contact with the notecbes of the sliding bar, and a bar 
sliding transversely in the sleeve has on its outer end a 
downwardly extending point adapted to engage the top | 
of the log. This latter bar is moved downward to bring 
ite point in engagement with the log by operating the 
handle of the lever fulcrumed on the sleeve, its spring 
pawl engaging the notches of the vertical bar to drive 
the point into the top of the log. To release the dog, 
thelever is swung inward, the pawl being thereby disen- 





FLESHER’S SAW MILL DOG. 


gaged from the notches in the vertical sliding bar, and 
swinging dowuward into the recess of the sleeve, when 
the latter can be moved upward on the guide post and 
the bar until ite catch is engaged by the top pointed , 











end of the bar. The weight of the sleeve and its con- 
nections thus resting on the vertically sliding bar, the 
latter is moved downward and its point disengaged 
from the bottom of the log. 
amen —eeE——E—EE—EE 
AN IMPROVED WOOD-SAWING MACHINE. 

A device to facilitate wood sawing, patented by Mr. 
Thomas J. Baldwin, is illustrated herewith. The stick 
to be sawed is placed in notches in the upper end of 
blocks, fixed in a suitable base frame, in which also is 
journaled a circumferentially grooved roller. To a bar 
extending threugh one side of the frame is secured a 
standard, with pins adapted to engage a forked lever 
for holding the stick to be sawed steadily in position, 
the other end of the lever being engaged by notches in 
a standard on the other side of the frame. To a shaft 
journaled in the sides of the buse pieces is fixed an up- 
wardly extending lever, which is jointed by an arm 
to the frame carrying the saw, so that by moving the 
lever back and forth the saw is reciprocated, and its 
work effected. When the saw passes through the 


| stick, its teeth engage the circumferential groove in 


the roller beneath, to rotate the same, and, by filling 
this groove with bard grease, the blade of the saw is 
always kept well lubricated. 

For further particulars relative to this invention, ad- 
dress Messrs. Moser & Baldwin, care of Howe Scale Co., 
612 N. Third Street, St. Louis, Mo. 

—> + + +a 
AN IMPROVED STEAM ENGINE. 

An improved valve gear for steam engines, patented 
by Mr. Ernest Beare, of Chester, Ill., is shown in the 
accompanying illustration. The steam chest is at one 
side of the cylinder, extending from end to end, and is 
divided into two longitudinal compartments, the upper 
one adapted to receive live steam, while the lower one 
receives the exhaust. Centrally upon the steam chest 


NEE 





is a standard, with a rock shaft carrying upwardly 
curved fingers, while to the outer end of the shaft, as 








Wey, 
BEARE’S STEAM ENGINE. 


shown in Fig. 1, a lever is centrally secured, having a 
wrist pin at each extremity. Upon the drive shaft is 
keyed a heart-shaped cam, adapted to reciprocate a 
U-shaped yoke of a horizontal cam rod, pivoted near 


‘the center to a vertical link, the lower end of which is 


pivoted on the engine bed. The upper end of this link 
is pivotally connected, through a pitman, to one end of 
the lever secured on the rock shaft carrying the up- 
wardly curved fingers, this lever having a wrist pin at 
each extremity, so thatfone may be utilized to go ahead 
and the other to back up. At each end of the steam 
chest is a vertical cylindrical casing, shown in detail in 
Fig. 3, having each a port leading into the live steam 
and the exhaust steam chambers, and in this casing 
reciprocates a plunger-like valve, with central cireum- 
ferential groove, there being a metallic packing ring to 
take up the wear of the valve. In the rear of each 
casing are two ports coinciding with similar ports in 
the cylinder, the ports in the valve casing being just 
large enough to admit steam into the cylinder and take 
the exhaust steam. The valve rods extending through 
the top of the valve casings are each pivotally united 
to a lever, the outer end of which is pivoted upon a 
standard, while the inner end of each lever rests upon 
one of the upwardly curved fingers, so that when the 
plunger of one valve is down in the casing, the planger 
of the opposite valve is elevated. This construction is 
designed to prevent down pressure on the valves, gnd 
obviate the grinding of the valve seats, while the wear 


of the valves will be effectively taken up by the pack- 


ing rings. 
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Treatment of Warts. 

Children often suffer from unsightly warts on the 
hands, which cannot be removed by caustic. G. B. 
Pullin, of Sidmouth (Bristol Medical Journal), recom- 
mends in such cases the administration of two or three 
minims of liq. arsenicalis twice a day. Ina week or ten 





days, he says, the warts will disappear. 
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AN IMPROVED CAR WHEEL AND BEARING. 

The accompanying illustration represents a wheel in 
which the end of the axle is protected by an outer cap 
made integral with the body of the wheel, while to the 
rear face of the wheel is bolted a cap which serves as an 





abatment for the outer face of a bearing arranged for 
connection with the car body. This invention has been 
patented by Mr. Jesse S. Williams, of Beaver Dam, Ky. 
Fig. 3 is a central sectional view, and Fig. 2 shows one 
of the brasses. The cap has a central aperture, through 
which the lubricant is introduced, and the hub is formed 
with recesses adapted to receive flanges upon the 
brasses, which are made in semicircular sections. The 
axle has a collar, and in putting on the wheel the axle 
is first passed through the bearing and the cap placed 
in position, when the brasses are applied, 
their flanges resting in a circumferential 
groove near the end of the axle, and then 
the wheel is placed on and bolted, as shown 
in the sectional view. 
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THE Dayton Democrat relates the follow- 
ing, which illustrates pretty well the rapid- 
ity as well as extent to which building is 
carried on these days: , 

Citizen (to builder)}—What are you going 
to put up there ? 

Builder—We're just beginning the finest 
row of flats ever built in New York City. 

Citizen—Id like a nice flat in this neigh- 
borhood. 

Builder—Well, you stop on your way 
home from down town this evening and I'll 
show you through ; but get here as early as 
possible or they may be gone. 

—_—_—_____—= + 0 + 

IMPROVED PLUNGER ROD FOR PUMPS. 


The accompanying illustration represents 
an improvement, patented by Mr. Walter C. Westaway, 
designed to relieve reciprocating pumps and pumping 
machinery of strain and sudden jar in starting and 
when in rapid operation. Fig. 1 shows the invention 
applied to a common windwill pump, with handles for 
starting and operating by hand, Fig. 2 showing a dif- 
ferent application of the handle. On the upper end of 
the piston rod or plunger is attached a section, on which 
are placed plates having a coiled spring between them, 
to act as a cushion, a rod worked by the windmill or 
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WESTAWAY’S PLUNGER ROD FOR PUMPS. 


other source of power being connected to the pluuger 
rod to act thereon through the cushion. Fig. 2 is a 
detailed sectional elevation, showing the cushion and 
coupling. For further particulars relative to this inven- 
tion address Messrs. H. & L. W. Beard, Decorah, Iowa, 
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Gorrespondence. 











The Origin of Sweet Corn, and Early Use of 
the Tomato, 


To the Editor of the Scientific American : 


In your paper of February 16, in a note on origin of 
sweet corn, it is stated that sweet corn is not referred 
to by Jefferson in 1781, nor by Thorburn in 1817, nor by 
Fessenden in 1828, In 1832 it is mentioned by Bridge- 


man, and by Binot in 1851. 
The writer found it in 1815 on the table of Rev. 


James Freeman, in Newton, Massachusetts, who raised 
it largely on his farm. The same skillful horticultur- 
ist was among the first to raise the tomato, I think 
about 1818, and I remember how few people could 


then be induced to taste a fruit row so popular. 
8. C. CLARKE. 
Marietta, Georgia. 


or or 


Chimney Ventilation for Sewage Disposal Systems, 


To the Editor of the Scientific American: 


In reading Dr. Sloane’s article, in your issue of 
February 28, upon “ Process of Sewage Disposal,” one 
or two facts occurred to me in illustration and justifi- 
cation of his theory. These facts I think will be seen 


to be of interest and importance in this connection. 


Some years ago, under the escort of Mr. Harrison, 
then mayor of the city of Minneapolis, Minnesota, I 
made a Visit of inspection to those public buildings 
and private residences which were warmed and 


ventilated by the ** Ruttan patent.” 


This essentially consists of a central chimney, gauged, 
as regards its capacity, its height and dimensions, 
by the cubic area of the building to be warmed and 
The smoke pipe of the furnace is carried 
up through the chimney, being fastened by clamps to 


ventilated. 


one of the inside corners. 


So great was the draught of these chimneys, that a 
silk handkerchief, released in the cellar opening, im- 
mediately ascended and was shot out from the top 


with great force. 


With Mr. Harrison I went down, by a permanent 
iron ladder, to the very bottom of the lighted vault of 
a public school building. This vault was 12 feet square 
It received the discharge from 
the different closets in the building. All fecal matter 


and 12 or 14 feet deep. 


went intoit. Yet so rapid was the evaporation caused 


by the great chimney which had its lower opening in 


this vault, that the residuum, after weeks of unremoved 


deposit, was a dry inodorous powder, upon which one 


could step as upon a dusty road. 
Again, in the city of Laramie, Wyoming Ter., as I 


noticed on a more recent visit to that place, the refuse 
from the houses and stables is thrown into the alleys 


and seldom removed. Yet so rapid is the evaporation in 


that dry and breezy climate, that one can at all times 


walk through these alleys “dry shod.” 

Rapid evaporation is a notable peculiarity of a very 
dry climate. The same result would be reached by the 
operation of a large chimney, such as I have described. 
It would be an effectual desiccant for a sewer vault. 

As Dr. Sloane says: ‘“* When the aqueous portions of 
sewage are disposed of, nine-tenths of the problem is 
solved.” 

This simple appliance of a heated chimney exhaust- 
ing a sewer vault would, I think, be found sufficient 
and effectual for ‘“‘small systems,” for farm houses, 
for large hotels used as summer resorts, for localities 
where no drainage is possible, for buildings that are 
almost on a Jevel with tide water. 

Gro. W. Du Bots. 

Hartford, Conn. 








Gravity at Different Heights. 

At a recent meeting of the Berlin Physical Society, 
Dr. Thiessen gave an account of experiments which he 
had carried out in order to measure the amount by 
which gravity varies at different heights. The method 
he employed was that of Jolly, but with the introduce- 
tion of a modification, in order to eliminate the irregu- 
larities due to differences of temperature at the higher 
and lower stations. Scale pans were attached to each 
arm of the balance—one close up to the beam, the other 
some distance below it—and the weight was inter- 
changed between the pans, both at the upper and low- 
er stations, thus eliminating the influence of differences 
of temperature and of any inequality of the balance. 
The upward force of the air had no influence on the re- 
sults, notwithstanding the varying volumes of the 
weights used. The distance between the upper and 
lower seale pans was 11°5 meters, and the weight used 
was | kilogramme. Twenty-four determinations were 
made, which gave as a result that the kilogramme, 
when in the lower pan, weighed 2°8 willigrammes more 
than when it was weighed in the upper pan. After 
making some corrections, and, among these, one neces- 
sitated by the fact that the weight in its lower position 
was 4 meters below the general surface of the earth, it 
was found that the weight of 1 kilogramme varies by 
Pe milligramme for each 1 meter of difference in alti- 
tude, 














The United States will make a creditable display at 
the Paris Exhibition. And this is as it should be ; for, 
although nominally a universal exposition, it will be 
practically a display of the products of republics. The 
monarchies of Europe will be represented only by 
private exhibits, while the republics of North and 
South America have rallied in force. The United 
States Department of Agriculture will make a splendid 
showing. Secretary Colman has placed the undertak- 
ing in the hands of Professor C. V. Riley, the famous 
entomologist, an energetic organizer as well as a care- 
ful and enterprising scientific observer; and Professor 
Riley has already sent forward three car loads of pro- 
ducts, which are on the way to France in charge of 
Mr. F. T. Bickford, an assistant. The bulk of ship- 
ments are nearly through with, and the perishable 
staples will follow during the next month. Congress 
appropriated $250,000 to aid exhibitors, and Secretary 
Colman's quota of this will insure the best illustration 
that the agricultural resources of this country have 
ever had on the continent of Europe. Various branches 
will be represented, as follows: Fruit, Professor Van 
Deman and Professor George Hussiman ; grain, ’ seorge 
N. Hill, St. Paul, Minn.; cotton and fibers, Col. James 
A. Benford, Duck Hill, Miss., and Charles R. Dodge, 
Boston; tobacco and peanuts, Alexander McDonald, Vir- 
ginia; agricultural education and experimental stations, 
W. O. Atwater, Department of Agriculture ; vegetables, 
including hops, M. G. Kern, St. Louis ; entomology, 
including apiculture and silk culture, C. V. Riley, N. 
W. MeLean, of Hinsdale, Ill., and Philip Walker, De- 
partment of Agriculture; sorghum and other sugar 
plants, H. W. Wiley, Department of Agriculture ; 
forestry, B. Fernow, Department of Agriculture, and 
M. G. Kern, of St. Louis; grasses and forage plants, 
George Vasey, Departwent of Agriculture ; meat pro- 
ducts, Dr. De Salmon, Department of Agriculture. All 
articles for exhibition will be forwarded free from New 


Professor Riley has put forth unusual exertions to get 
the exhibit on the road, and he looks forward with 
much enthusiasm to the result. He will not leave for 
Paris till the first week in April.—Science. 
Og 
Obscure Dangers of Drinking Water.* 

The difficulty of detecting the typhoid germ is so 
great, owing to its form being like that of many other 
bacteria, and the number of typhoid germs is so small 
compared with the volume of water and with the 
multitude of other bacteria usually present, that the 
isolation and determination of the existence of this 
microbe in large bodies of water, by culture investi- 
gations and the microscope, has thus far proved prac- 
tically impossible, on account of the many tests re- 
quired before a cautious investigator would dare to 
pronounce large volumes of water free from patho- 
genic microbes. 
Some of the worst forms of disease may be wide- 
spread through a community by means of the water 
supply, as was noticeably the case in Plymouth, Pa., 
and yet both chemical and biological analysis may fail 
to discern the particular matter which carries the 
deadly seeds of epidemic. One of the public water 
supplies of Plymouth contained a much greater 
amount of organic matter than the other, but it was 
the water chemically purest which carried disease and 
death. 

With most waters that are proposed for public sup- 
plies, there being as yet no practicable means of say- 
ing definitely whether they do or not contain the germs 
of zymotic disease, all that can be determined with re- 
gard to them is, first, whether or not they are so situ- 
ated with regard to sources of contamination that 
disease germs are likely to enter the waters, and, 
second, whether the waters exist under those condi- 
tions which are favorable to the multiplication of such 
pathogenic bacteria as may find their way into them. 
No waters are absolutely free from danger, but some 
are far more liable than others to be the carriers of 
disease. 

A water supply commonly free from the specific 
germs of disease, but having conditions favorable to 
their development, may, when exposed to contamina- 
tion, be suddenly invaded by pathogenic hacteria and 
an epidemic produced. When chemical analysis shows 
a water to contain excessive quantity of putrescible ni- 
trogenous matter according to accepted chemical stand- 


York, and no charge will be made for space in Paris. 








| 
‘or be of proper temperature itself to cause the devel- 


opment of the spores or seeds, but if there are patho- 
genic germs among them, they will develop when 
drunk by susceptible persons, and become active agents 
of disease. 


+e? 
A Deep Artesian Well, 

The deepest artesian well in the world is now claimed 
as supplying the baths at Pesth in Austria-Hungary. 
It is said to be 8,140 feet deep and supplies 176,00 
gallons daily at a temperature of 158° Fah. 

This temperature does not indicate that all the water 
comes from the full depth of the well; as the average 
assigned increase in temperature from observations in 
deep wells and mines has been found to be 1° Fah. for 
each 60 feet in depth below the plane of stationary 
temperature, which in the temperate zone is between 
50 and 80 feet, the variation being probably due to 
variation in the annual mean surface temperature and 
the conductivity of the rocks beneath. The increase 
of 1° Fah, in 60 feet would indicate a temperature of 
185° Fah. at a depth of 8,140 feet, while an increase of 1° 
in 54 feet, as found in some other deep borings, would in- 
dicate a temperature of 200° at the bottom of this well, 
thus showing in all probability that the flow of the 
well is made up of inflowing streams at various 
depths. The boring for hot water for heating pur- 
poses, as has been lately suggested, would be sub- 
ject to the influx of mid-streams, which, if shut off by 
piping, would largely diminish the supply, and thus 
limit the scheme for tapping the subterranean heat of 
the earth. 





— +8 
The Corrosion of Steel Ships. 

An alarming illustration of the facility with which 
steel corrodes under certain conditions, the Engineer 
says, has been just supplied at Portsmouth. H. M, 8. 
Nile was launched at Pembroke on the 27th of March 
last, since which time, as there is no dock accommoda- 
tion at the Welsh yard, she had been afloat in her 
| launching trim without there being any opportunity 
afforded of examining and protecting the under-water 
parts of the hull. When she was placed in No. 18 dock 
at Portsmouth for the purpose of removing the launch 
ing gear and changing her temporary propellers, it was 
discovered that the red lead with which her bottom 
was coated had extensively peeled off, and that serious 
| corrosion of the plating all along the water line on 
| both sides had taken place. The starboard side amid 
ships is very much pitted, though, as a rule, the pit- 
ting and scoring are tolerably uniform. The rivet 
heads are greatly corroded, and in many instances they 
appear to be completely eaten away. 

- >> . 
Wyandot Cave and ite Wonders. 

By the invitation of the Long Island Historical So 
ciety, of Brooklyn, N. Y., a highly original and unique 
lecture was delivered in their hall last Tuesday even- 
ing by Rev. H. C. Hovey, D.D., of Bridgeport, Conn., 
concerning the marvelous and picturesque features of 
Wyandot Cave. The hall was crowded, and the audi- 
ence expressed great pleasure at the entertainment 
given. Dr. Hovey was the first writer to bring the In- 
diana caverns into general notice, through the New York 
Tribune, the Century Magazine, and other periodicals, 
as well as by various papers read before scientific so- 
cieties. A few years ago he took with him a skillful 
artist, who made a large number of sketches, some of 
which were afterward published. But during the last 
year a young artist, Mr. Ben Hains, has taken for Dr, 
Hovey’s use a series of admirable photographs, which 
were exhibited for the first time in.connection with this 
lecture. Besides the series from Wyandot Cave, there 
were some lovely scenes from Marengo and Sibert’s 
Caves. These are pronounced the very best specimens 
of subterranean photography yet produced. 

+ - 

Prizes for Scientific Works. 

The Royal Academy of Sciences of Turin, in accord- 
ance with the last will and testament of Dr. Cesare 
Alessandro Bressa, and in conformity with the pro- 
gramme published Dec. 7, 1876, announces that the 
term for competition for scientific works and discov« 
eries made in the four previous years, 1885-88, to which 
only Italian authors and inventors were entitled, was 
closed on December 31, 1888. The Academy now jrives 
notice that from January 1, 1889, the new term for com 
petition for the seventh Bressa prize has begun, to 
which, according to the testator’s will, scientific wen 

















ards, such water is objectionable on the ground that 
this matter may afford the pabulum essential to bac- 
terial development. In the presence of (local) putre- 
faction, spores are often found in great numbers, even 
when the general body of the water does not appear 
impure by chemical tests. For this reason, the occur- 
rence in a stream, or body of still water, of limited lo- 
ealities, where quantities of organic matter accumulate 
and putrefy, may create bot beds for the propagation 
of bacteria, whose myriads of spores may be diffused 
through great volumes of water of high chemical 
purity, possibly contaminating the whole mass. The 
general body of water may not contain sufficient food 











and inventors of all nations will be admitted. A prize 
will, therefore, be given to the scientific author or in- 
ventor, whatever be his nationality, who, during the 
years 1889-90, ‘‘ according to the jadgment of the Royal 
Academy of Sciences of Turin, shail have made the 
most important and useful discovery or published the 
most valuable work on physical and experimental sci- 
ence, natural history, methematics, chemistry, physi- 
ology, and pathology, as well as geology, history, 
geography, and statistics.” ‘The term will be closed at 
the end of December, 1890. The value of the prize 
amounts to 12,000 Italian lire ($2,500). The prize will 
in no ease be given to any of the national members of 





* Report by Jas. T. Gardiner, iv the Sanitary Dra. 


the Academy of Turin, resident or non-resident. 











| 


~~ 


— PO Tn 








150 

—— — —— 

A MACHINE TO SUPERSEDE TYPESETTING. 
(Continued from first page.) 





the copyholder is a series of vertical tubes, one to cor- 
respond with each key, forming the magazine in which 
the matrices representing type are held. The keys are 
pivoted in asupporting frame carried by a bar attached 


to the magazine tubes, and each has a vertical slot or| 


opening for the passage of a matrix, which drops by 
gravity as the key is depressed, another type at the 
same time descending from the magazine tube to take 
the place of the one discharged, and bearing upon the 





TYPE BAR. 


upper edge of the key. This slotted oscillating key 
thus serves as an escapement, receiving the matrices 
one at a time from the tube, and delivering them 
through the corresponding openings beneath, the 
delivery being instantaneous as the operator touches 
each key. 

The matrices, of which one is shown herewith, each 
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lines, the difficulty of mechanically effecting which How far this machine may be considered a practical 
has heretotore been one of the principal obstacles in| success for general uses, in the way of superseding 
all such machines. In this machine the operation is typesetting by hand in the old way, it is perhaps too 
simple, the justification is perfect, and takes no time. | early to give a definite answer. It is obvious that it is 
The matrices, as they are pneumatically delivered | not adapted for work requiring different varieties of 
and loosely held in horizonta) position on their guides, | type, as small eapitals, italics, accented letters, etc., 
have their sides in which the letters are cut plainly | although we understand the machine is now being 
jin view of the operator, who can then replace any ; made to use small capitals as well as the other charac- 
\letter which may have been erroneously used, and | ters usually employed in Roman text. But there isa 
also see when his line is so nearly full that it will not large class of work, especially that required for news- 
hold another word, or whether some word possibly had | papers in general, in regard to whieh this objection 
better be divided, or how much more space will be| would not be very material. The actual performance 
needed to make the line full, according to the prede- | of the machine at present, and for many months past, 
termined measurement. The usual spaces between on such plain work, is about equal to that of three 
the words, ete., as ordinarily inserted by the composi- | ordinary compositors, and it requires but a short time 
tor, are already in place, having been inserted in the | for an operator to attain an efficiency which will enable 
same way as the matrices, by the use of a “ space key,” | him steadily to maintain this speed, as compared with 
but the spaces here used differ from the matrices, and | hand work. This, at least, has been the experience on 
consist of longitudinally tapered or wedge-shaped bars, | the New York Tribune, where only thirty machines 
three or four inches long, with their larger ends hang- | are ordinarily kept ranning for a day’s work of eight 
ing down below the bottoms of the line of matrices. hours each to get out a ten-page edition of the daily, 
These space bars now do all the further work of spac- | which would require the services of about ninety men 
ing, being caused to rise automatically by means of a 
vertically reciprocating plate acting against their lower 
ends, until the line has been expanded to the fall 
limits allowed by the clamps which determine its 
length. In this way the increased space between the 
words is evenly divided, and “uneven spacing” is 











consist of a thin plate of brass, an inch and a quarter/| simply impossible, no attention to the matter being ae se rt 
long, about three-fourths of an inch wide, and of a/ required on the part of the operator, who is already ie 
thickness minutely defined by that of the letter pro-| touching the keys for the formation of the next line. ; 
duced on eash, all matrices bearing the same letter; The lirie of matrices thus completed is received ié 
being exact duplicates of eaeh other. Each matrix has| by a head opposite the end of the stationary type .*) 
suspending shoulders differing on the matrices repre- | guide, there being immediately below and behind the , 3 
senting the respective characters, and secondary | head a mould, in the form of a vertical disk, having a i 
shoulders or notches differing in width on the different | mould chamber or slot extended horizontally through a 
matrices, these special distinctions being necessary to| it of a form and size identical with that of the required m4 
insure the correct automatic distribution of the mat-|type bar. This portion of the machine will be better a 
rices to the magazine tubes after| understood by reference to the sectional view, where eB 

3 they have been used. A side view|B represents the disk mould, A the line of matrices 
ps ] of one of the matrices is also shown | as held up thereto, C the reservoir of melted metal in pt 

Bes ot at A, in the sectional figure, where | its gas-heated chamber, D a plunger acting asa force 
i p74 it forms part of a line as held up| pump to force the metal into the mould, and E an Lf 
for casting. ejector bar which has forced out the type bar, F. For l . 

i The magazine in which these ma-|the purpose of forcing the line of matrices tightly ' } 

' trices are held is composed of a| against the mould, their characters registering with | 
series of independent vertical tubes, | the mould proper, an outside clamping head is em- J 

i ¢ : each internally of suitable size to| ployed to bear against the outer edge of the line, while ‘ 

. receive its particular matrix, and|supplemental clamps or jaws assist to hold the line aes Gs 
drawn from sheet metal, to make a| firmly and in exact adjustment. To avoid overheat- ooh 

MATRIX. smooth, seamless, and perfectly true|ing of the mould when rapidly operated, it ts made 2 
conductor, through which the ma-| with transverse openings adapted for communication 7 

trix will pass without danger of stoppage. The upper! with the blast nozzle, although no difficulty is ordi- k 


end of each tube is slightly enlarged or flared, to per- 
mit the free entry of the matrices, and any tube can 
be removed independently of the others. 

To receive the matrices, as they are delivered one 
ata time below the magazine, and conduct them to 
the point at which they are assembled or composed to 
form lines, a horizontal guide or channel is provided, 
with rails on which the shoulders of the matrices are 
supported, the matrices fitting loosely in such chan- 
nel, and being maintained therein in substantially up: 
richt position. The matrices are advanced through 
this guide or channe! to the point of assemblage by 
means of a blast of air directed longitudinally through 
the channel, from the lowermost of the two tubes 


seen to be connected with the machine at the right of 


narily experienced on this account. 

There are, as is well known, a great variety of type 
metals, according to the sizes of type and its uses, ordi- 
nary type for newspaper work being mainly composed 
or 6 parts lead and 2 of antimony. The addition of a lit- 
tle bismuth, however, carries down the melting point, 
and also produces a softer metal, as more commonly 
used for stereotypes. Such an alloy, composed of 
9 parts lead, 2 of antimony, and 2 of bismuth, readily 
melts at about ora little over 300° F. The thin type 
bar made by the machine, therefore, readily cools suffi- NS! ‘ wm” wm NS 
ciently for ejection during the revolution of the mould -s » a a 
disk, the type bars being thence carried to a galley a ~ 
attached to the machine just to the left of the opera- %e "e%' "9% xs 
tor, where the bars are assembled in the order of their OO 4 4 @4 
production in the form of a column ready 
for immediate use. 

Not only is all this work done auto- 
matically, but the matrices, after the 
type bar has been formed, are automat- 
ically withdrawn from their position 
against the mould disk and lifted bya 
carrier to the distributing mechanism, at | 
the top of the magazine, whence they 
are distributed to their several tubes. 
This distributing mechanism cousists es- 
sentially of an endless chain or belt, 
arranged to travel horizontally above dis- 
tributing rails, the belt carrying a series | in the old way of working. The absolute saving of all 
of blocks armed with adjustable forks or | distribution, which is equivalent to about one-quarter 
fingers to act between the matrices and | of the work of composition, is of itself a most import- 
push them forward. The rails are paral-|ant factor in the economy of the machine, while 
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THE TOP OF THE EIFFEL TOWER. 


[FOR DESCRIPTION SEE PAGE 152.) 








lel and sufficiently separated to admit of | ‘‘ standing matter,” in the form of these type bars, can 





FURNACE FOR MELTING METAL. 





the matrices being carried in an upright| be kept for an unlimited time, and in any amount, 
position between them, and the inner | without inconveniencing the office. To correct an 
edge of each rail has a lip designed to | error a new line has to be made, but this is done so 
engage the shoulders of the matrices and | quickly that the entire work of correcting is said not 
hold them in suspension, the lip being | to be increased. When a considerable number of the 










the operator, the other tube being connected with the | divided transversely into a number of sections to en- | machines are employed, the more or less constant ser- 


easting mechanism, to assist in cooling the mould. | gage matrices having different shoulders, whereby each 
By this means the delivery of each matrix is effected | matrix will be sustained upon the rails until it is car- 
s0 promptly that ite motion can hardly be seen, the | ried to the point at which it is to be released to drop 
click of the matrix coming to its place in the line | into its proper tube in the magazine. Connected with 
being formed seeming to be almost simultaneous with | the distributing rails are wires from a battery, by means 
the touching of each key, little fingers or followers|of which a matrix forced or dropping out of place will 
at the same time continually pushing forward the | cause the closing of a circuit and the stoppage of the 
characters until the line is completed, or approx-| carrier belt ; the particular matrix causing the stoppage 
imately so. |is always immediately in front of the operator, with 

This brings os to one of the most interesting fea-| whom it is only the work of a moment to replace the 
tures of the machine, that of the justification of the | matrix, or remove it entirely if it happens to be defective. 





vices of a machinist or repairer would undoubtedly be 
necessary, but the machine, as it is, appears to bea 
wonderfully perfect piece of mechanism, almost en- 
dowed with intelligence, and we are informed that one 
machinist easily does all the repairing needed on the 
forty machines now in use in the Tribune office. The 
machines are not for sale, as we understand, so that 
the question of their cost cannot be answered, but they 
are to be leased, those using them to pay a fixed sum 
on the exeeution of the lease and a quarterly rent 
besides. 
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AUTOMATIC INDICATOR FOR MAGAZINE GUNS. 

Mr. Wm. R. Miller, No. 30 Hopkins Place, Baltimore, 
Md., bas invented an attachment for repeating guns 
and rifles, having an automatic adjustment for indicat- 
ing at any time the condition of the magazine as 
regards the number of cartridges contained therein. 
None of the repeating firearms as now offered to the 
pablic, whether Winchester, Colt’s, Marlin, Spencer, 
Bullard, or Hotchkiss, has any device for registering 
the number of cartridges contained in the gun. 

The automatic register, which has been patented in 
this country and abroad, consists of a small brass cylin- 
der placed within the magazine of the rifle. The maga- 
zine spring is in two unequal lengths, instead of in one 
piece, as usual, the small cylinder referred to being 
placed between these two sections. The cylinder is of 
brass, having a star or indicating mark placed upon it, 
and sliding within the magazine. There is a slot or 
opening near the end of the magazine, and the star or 
mark on the sliding cylinder will appear through this 
opening, indicating the number of charges in the 
wagazine. When the magazine is filled with cart- 
ridges and the springs are compressed, the cylinder is 
forced toward the outer end of the magazine. As each 
cartridge is discharged the cylinder or indicator moves 
toward the stock of the gun a distance which bears the 
same proportion to the length of a cartridge as the 
length of the short spring does to that of both springs. 
The shape of the opening makes it unnecessary to 








double-hold hammer, specially intended for semi-ham- 
werless guns, by the same inventor. 

The indicating device illustrated in this article is 
new, simple, and inexpensive, and when in use will 
remove one of the grave objections to this class of 
ari, namely, the total inability of the user of repeat- 
ing guns to know or even approximate the contents of 
the magazine without actually emptying out all the 
cartridges, counting them and then reloading the 
magazine as at first. 

One of the special advantages of this indicator is 
that, while it can be made as a part of the arm, it can 
also be made as a separate piece. It will be put upon 
the market as an indicating magazine, and will be so 
constructed that it will interchange with the maga- 
zine of any of the guns that it is arranged for, which 
will allow the indicator to be put upon the many rifles 
now in use, the purchaser of an indicating magazine 
removing the regular one from the gun and putting 
the new one in its place. ; 

For further information” regarding this invention, 
address Mr. Miller, at Baltimore. 
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The BReal Value of Money. 


Did you ever consider this subject? There is some 
philosophy in the hard-hearted answer which a Bos- 
ton millionaire is said to have made to a request from 
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second is to 80 manage an investment as to establish, if 
possible, a surplus, as a rear guard, if you please, to 
the original capital. The value of this original capital 
will thus be increased, and if there be a demand for it, 
it is then possible to spread out one’s business, being 
ever mindful that whatever amount is set aside asa 
working capital, the first object of suecess is in pre- 
serving it intact. 

Bearing these things in mind, it will not be difficul' 
in any enterprise to determine whether prosperity « 
the reverse has attended one’s energies. This princij:| 
holds true throughout every sphere of life’s work. 
Take, for instance, any one of the various trades. Con- 
sider the time and money expended in learning a trade ; 
then one is only realizing the intrinsic value of money. 
But suppose after years of constant practice and en- 
deavor, the apprentice becomes a skilled artisan, and 
just before he starts out in his life’s work, he takes ac 
count of the money it has cost him and of the time, re- 
duced to a money basis, he has spent in his apprentice- 
ship, and sets that down as his capital, if he is then 
able to make for himself a comfortable living, and in 
time is able tolay up for future development, he is re 
enforcing very substantialiy the capital which he in 
vested in his early training. He is realizing the earn 
ing value of his money. Otherwise he knows only of 
and has exhausted its intrinsic value. The true value 
| of money, therefore, may be said to be measured by 





a lady of that city, who had appealed to him in behalf the benefits which may arise from a judicious invest 
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have either numerals or graduating marks stamped on | 
the magazine of the rifles, the star at the first notch | 
showing the magazine is about one-fourth full, at the 
second notch that it is half full, and so on. This con- 
struction, as will be seen by reference to the different 
figures, is applicable to all the usual forms of maga- 
zine rifles. 

Figs. 1 and 2 represent either a Winchester, Marlin, 
or Bullard repeating rifle, with indicator. In this 
representation the magazine has an additional sleeve 
or cover on the outside, which can be slipped over the 
slot in the magazine and entirely conceal the indicator 
whenever desirable, while in Fig. 5 the indicator is 
shown in one of Colt’s new lightning magazine rifles, 
and has no outside sleeve. 

Fig. 3 represents magazine, showing the indicating 
cylinder. 

Fig. 4, section of cylinder, showing springs. 

In repeating shot guns the manner of registering is 
somewhat different, numerals being engraved or 
stamped on the cylinder. These numbers are observed 
through a small round opening in the magazine (see 
Fig. 6). In general, it may be said that the tw springs 
are so proportioned that a movement of the length of a 
cartridge—say two inches—at one end of the magazine 
gives the cylinder the desired movement of from one- 
eighth to one-sixteenth of an inch. The opening in 
the magazine is always covered internally by the 
sinall brass cylinder working within, so that no part of 
the spring or interior of the magazine is exposed. 

Fig. 6 represents repeating shot gun with indicator. 
Fig. 7, magazine and indicator. Fig. 8, enlarged view of 
indicator. Fig. 9, breech of shot gun, showing improved 
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of acharity. ‘* Madam,” said he, *‘I would be glad to 
help you, but I am utterly unable to do so at this mo- 
ment. Why, madam, I have to-day one million and a 
quarter of money in the banks, and, believe me, this 
amount is not yielding me one cent of interest.” 

Money has both an intrinsic and an earning value. 
If you have a dollar in the morning, and at night find 
that it has cost you just that dollar to get through the 
day, you have only realized its intrinsic value ; but 
suppose that, by a judicious investment, you find at 
night that you have been able to pay your day’s ex- 
penses, and still have a dollar left from that invest- 
ment, you realize something of its earning value. If 
that investment in the morning yielded you not 
only the dollar back, but seven cents in addition, 
and after paying the expenses of the day you found 
that you had the dollar left, the earning value of 
that one dollar was just seven cents, no more, no 
less. And soin the transactions of the year, if an 
investment be made at the beginning, and at the 
close, after deducting every expense of any kind or 
nature, including natural wear and tear, it be ascer- 
tained that the original amount is unimpaired, the 
earning value of that original investment may be 
summed up in the amount used to pay the above men- 
tioned expenses. If a surplus remain, then the invest- 
ment has increased in value; if a deficit exist, then 
the original investment is impaired. 

Taking these propositions as truths, then, it may be 
assumed with safety, that the first object of import- 
ance, inany trade or occupation, is to preserve one’s 
capital unimpaired. It is very clear that, when one’s 
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ment thereof for a stated time, and without its impair- 
went in any particular. 

In this connection the American Artisan, 
whom we copy, relates an instance taken from an Eng- 
lish journal quoting from a chapter in the life of one 
of the greatest metallurgical and engineering kings of 
this century, as follows: ‘“‘ He made it a rule for many 
years to utilize his profits in the extension of his works.” 
“This,” says this English journal, ‘“‘is the secret of 
building up a works from nothing, till the output, 
after twenty-five years, reached over $20,000,000 an- 
nually. Such are the cologsal enterprises of William 
Baird & Co., Krupp, Stewarts, Crossley Bros., and 
hundreds of others that will occur to the reader at 
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Dangers of Tree Sawing. 

In California the saw has largely supplanted the ax 
in bringing down redwoods, but the change is severe 
upon the woodsmen. After being sawed partly through, 
a tree is forced over by insevting a number of steel 
wedges in the kerf, which are driven in with steel 
sledges. They are set in as close together as possible, 
and the driving of the wedges frequently requires three 
hours or more. The constant contact of the stee! 
sledges with the steel wedges results in chipping off 
fragments which fly with great force, and in numerous 
instances become embedded in the flesh of the work- 
men, requiring surgical operations to remove them. 
Many eyes have been lost in this way, while arm and 
shoulder wounds are frequent. Some means of protec 
tion against the sharp missile is needed. — Northwestern 





capital is exhausted, one’s oceupation is destroyed. A 


Lumberman,. 
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LANTERN PANTOGRAPHS. 
BY G50. M. HOPKING, 

For the production of off-hand tracings for illustra- 
tions, especially during the projection of a series of ex- 
periments or pictures, nothing can excel a pantograph 
adapted to the lantern. Two forms are here shown, 
both of which produce figures on the prepared glass 
without exhibiting the arm by which the work is done. 

The instrament shown in Fig. 1 is, perhaps, hardly 
deserving of the name given to it, as itis not strictly 
designed for accurate copying, on account of distortion, 
but it may be used in copying when a true figure is 
pot important. It is designed rather for tracing upon 
the prepared glass while the operator watches the pro- 
gress of his work as it is projected upon the screen. 

The base board is provided with a square central 
opening, having around it a rabbet for receiving 
the prepared glass. This board is adapted to the 
lantern, and furnished with a pair of small but- 
tons for engaging diagonally opposite corners of 
the prepared glass and holding it in place. The 
tracing arm consists of a square metallic frame, a, 
containing a glass plate, and having at one edge 
an arm carrying a tracing point, and provided at 
the opposite edge with two parallel rods arranged 
to slide freely through a block, 0, pivoted to the 
base board. The center of the glass in the frame, 
a, is perforated to receive a needle, c, which is 
pressed forward toward the prepared glass by a 
small spiral spring, as shown in the sectional 
view. The needle thus supported may be moved 
around upon the prepared glass in any required 
direction, and it may be readily lifted from the 
plate by pulling the tracing point away from the 
base board. 

By placing a design upon the board, it may be 
traced and reproduced upon the screen, and, if 
the designs are specially made so as to compensate 
for distortion, correct tracings will be produced. 

By means of the pantograph shown in Fig. 2, 
anything, large or small, may be readily and cor 
rectly traced. The levers are arranged relatively, 
80 as to produce upon the prepared glass a tracing 
one-third of the size of the original. With this 
pantograph, writing, figures, maps, diagrams, 
sketches, etc., can be made with great facility. 

The base board of this instrument is necessa- 
rily somewhat cumbersome, as provision must be 
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The needle is prevented from touching the prepared 
glass by pressing upon the key, e, thus slightly twist- 
ing the entire system. When the point of starting is 

‘reached, the key, ¢, is released, when the spring under 
| the key, through the key, rock shaft, and bar, ¢, car- 
|ries the frame, a, forward, and brings the tracing 
| needle into contact with the prepared glass, when the 
tracing begins. When it is desired to interrupt the 
line, the key, ¢, is again depressed, when the needle 
may be moved to a new position without making a 
mark. 
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THE TOP OF THE EIFFEL TOWER. 
The top or * crown” of the Eiffel tower of 300 meters, 


or 984 feet, is represented in the engraving on page 
1150, which, to a considerable extent, explains itself. 











Pe Peauty 


* 


Fig. 2.-LANTERN PANTOGRAPH. 
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The foregoing cheerful ideas of M. De Nansouty are 
suggestive of an anecdote about the Duke of Welling- 
ton. The latter was said to hate being pestered by in- 
ventors, but, nevertheless, one wormed his way into the 
Duke's presence, while he was busy writing, and said 
that he had invented and brought with him a suit of 
armor which was ball proof. ‘Put it on,” said the 
Duke, as he resumed his writing. When the inventor 
had donned his armor the Duke instructed an officer in 
the room,to order a file of soldiers into the courtyard, 
and, said he, ‘Tell them to load with ball.” He once 
more resumed his writing, and when he looked up 
again the inventor had disappeared, armor and all. If 
ever an enemy should be firing with heavy guns at the 
Eiffel tower, it is to be hoped that M. Max de Nansouty 










will be placed in charge of the signaling department at 
the top of the edifice. 

The same author says that the tower will be 
useful for astronomical observations, being above 
the level of many ground fogs. To some extent 
this is no doubt true, for although high towers are 
of no use for astronomical telescopes, because of 
the vibration, it is conceivable, for instance, that 
observations by the naked eye of flights of meteors 
could be better made from the top of the tower 
than from the bottom. 

M. De Nansouty states that the tower will serve 
the purpose of supporting electric lamps at great 
heights. This is unquestionable. 

Our author says that the tower will give the 
means of indicating the time to places at consider- 
able distances. For the first time, except from 
the unstable car of a balloon, man will have at his 
command a vertical height of 300 meters, and can 
then study the fall of bodies through air, the re- 
sistance of the air at different velocities, certain 
laws of elasticity, the compression of gases and 
vapors, the oscillation of the pendulum, and so 
on.—The Engineer. 
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AN IMPROVED AIR SHIP. 

A light and strong wachine for navigating the 
air, designed to be readily controlled by the aero- 
naut to give the best results in flight with the 
least expenditure of power, is illustrated here- 
with, and has been patented by Mr. John P. 
Holmes, of Oak Valley, Kansas. The horizontal 
frame of the machine is suspended by hanger 
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made for the supports of the pivot of the pantograph, | The lowest platform therein represented is the third!bars or rods from an aero-plane, which is a rod 
for the prepared glass, and for the design to be traced | one from the surface of the ground, and is 276°13 meters | frame covered on one face by a silken fabric. Toward 
or a sheet of paper on which to mark. The base board| above the bottom of the four feet of the tower. This its rear there is attached to the side bars of the hori- 


is adjustable up and down on a slotted standard, and 
the latter is provided with a foot, which permits of 
clamping it to the table. 

The metallic frame, a, whichis attached to the arm, 
b, contains a transparent plate of glass, having a cen- 
tral perforation, in which is inserted a stout sewing 
needle—a emall carpet needle, for example. The bar, 
b, is pivoted to one end of the short metallic bar, c, and 
the opposite end of this bar, c, is pivoted on a stud 
projecting from the rock shaft, d, which can turn in 
supports attached to the base board. Upon the same 
stud is pivoted a bar, }’, which extends parallel with 
the bar, >, and both these bars are pivotally connected 
with the bar, c. The lower end of the bar, c’, is pro- 
vided with a tracing point, f, for which a lead pencil 
may be substituted when an original design is to be 
made. The paper on which the design is drawn is at- 
tached by drawing tacks to the lower part of the base 
board. The rock shaft, d, is provided with a long key, 
e, which extends downward, and is pressed outwardly 
by a spring underneath it. The key is prolonged 
above the rock shaft, where it is provided with a screw 
for limiting the motion of the key and shaft. The ar 
rangement of the shaft and key is shown in the small 
detail view. 

The shorter arms of the levers of the system are 4 in. 
long, and the longer arms are 12 in. long. That is to 
say, when the bars are at right angles to each other, 
the distance between the bars, bb’, is 4 in., the dis- 
tance between the bars, cc’, is 12 in., the distance from 
the tracing needle at the center of the transparent 
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Fig. 1.-SIMPLE TRACER FOR THE LANTERN. 


giass to the pivotal connection of the bars, b c, is 4 in., 
and the length of the bar, «’, from the pivotal connec- 
tion of the bar, }’, to the tracing point, /, is 12 in. 

The glass plate on which the tracing is made is pre- 
ferably coated with collodion colored with aniline. If 
this is not convenient, the glass may be smoked. 


platform includes the balcony of square form, measuring 
17°50 meters on each side. The outside promenade will 
be of glass plates in movable frames. In the center of the 
| platform, on a surface 10°50 meters square, will be a 
| kind of cabin, divided into laboratories for experiments 
and places for observation. Above this set of cabinets 
will be another set divided into little apartments. 

The highest platform of the tower, which will be 208 
| meters above the ground, is accessible by a little spiral 
| staircase, with an iron-plated newel. The diameter of 
_ this platform is 5°5 meters. It has four trellis supports 
|of curved form situated at the diagonals of the rect- 
angles formed by the main supports of the tower. 

The summit of the tower consists of a lantern 7 
meters high, which will contain an optical system the 
same as that of a lighthouse of the first class. The dia- 
meter of the lantern will be 3°5 meters, with a path 
round it. The light will be a fixed one, but means will 
be provided to enable it to project rays of blue, red, 
and other colors. In addition, two optical projectors 
will be provided, giving the power of illuminating at 
will the principal monuments of Paris or points of in- 
terest in the neighborhood of the city. 

The question of the possible use of the Eiffel tower 
for scientific purposes has been often raised, and as yet 
we have seen no authoritative document on that head 
signed by any scientific man or indorsed by any learned 
society, but scientific utility is possibly a secondary ob- 





ject in its construction. The tower will be such a curi- 
osity in itself as to powerfully help to draw many visi- | 
tors to Paris during the exhibition. On the first of | 
January a book on the Eiffel tower, by M. Max de! 
| Nansouty, engineer, was published in Paris, and the 

| author gives the names of several leading French men 
| of science who have expressed “ approbation ;” but ap- 

probation of what, is not quite distinctly stated. The 
author then suggests that the tower may prove useful 

for strategical observations in case of war, as the move- | 
| mente of the enemy can be watched when sixty kilo- 
meters or more away, as far as the most powerful forts 
for the defense of Paris. If Paris should be surrounded, 
signals could be flashed from the top of the tower to 
friends outside the lines of the enemy, and secret mes- 
sages given to them optically by a cryptographic 
method. Possibly, says our author, the enemy might 
| fire howitzers at the tower, although he would have 
| difficulty in bringing them to bear, despite the progress 
of modern artillery; but then each projectile would 
have no more effect on the tower than a little grain of 
| lead thrown against the web of a spider—some bars of 
iron will be broken and quickly repaired, and that will 
be all. 














zontal frame a canvas forming a rest or support on 
which the aeronaut will lie, face downward, on his 
breast and stomach, so that his hands may conven- 
iently reach two transverse cranked shafts, by working 
one of which he can alter the incline or pitch of the 
aero-plane, while with the other he can rotate a pro- 
peller wheel journaled at the front of the machine. At 
the rear is a rudder sail, on the sides of which lie sacks 
to receive the legs of the aeronaut, and allow him to 
guide the machine by his legs in its flight. The aero- 
plane is arranged to be rocked up and down, and 
locked at any desired adjustment, for utilizing wind 
currents and the propelling force of the wind to the 
best advantage. Fig. 2 is a front view of the propeller 
wheel, which is operated by a chain belt from the 
cranked shaft in front of the aeronaut. The hub of 
the propeller is fixed toa tubular shaft journaled in 
boxes formed at the end parts of sleeve cams and in 
half boxes held to the opposite side bars of the frame, to 
cause feathering of the blades, so that they will be 
held edgewise to the wind during their passage through 





HOLMES’ AIR SHIP. 


the air above the level of the propeller shaft, and will 
turn their blades flatwise to the wind during their 
passage around below the level of the shaft, this con- 
struction and action of the propeller assuring its max- 
imam lifting and propelling power to raise and urge 
the air ship forward. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 


Car CouPLING.— Ephraim H. B. 
Knowlton, Watertown, Dakota Ter. This invention 
covers a novel construction and arrangement of parte 
in which the drawheads are counterparts of each other, 
and each also provided with the ordinary coupling link 
and pin, the coupling hook provided by the invention 
being fitted to have a vertical movement on a pivotal 
pin. 


RAILway CAR. — William L. Covel, 
Biloxi, Miss. The car or locomotive has at ite end a 
three-sided platform, one side formed in line with the 
car body and the other side inclined to the direction of 
motion, so that cars or locomotives meeting will be di- 
rected off to opposite sides of the track, and the cars 
will be prevented from telescoping. 


RAILWAY. — Robert P. Faddis, New 
Mexico Ter. According to this invention the rail seats 
are held in a crib frame, anchor rods being passed 
through openings in and secured to the base of the rail 
at opposite sides, and extended and secured to the lower 
portion of the crib frame, with other novel features, 
increasing the solidity and firmness of the construction. 


TRACK CLEANER.—Augustus F. Priest, 
Fort William, Ontario, Canada. This device is made 
with two knives hanging on bolts so that the lower 
edges of the knife bars are about on a level with the 
bottom of the nose of the pilot of the locomotive, and 
adapted to clear the track entirely across between the 
rails, the apparatus being supported upon the pilot and 
forward track in such way as to be readily raised by the 
engineer. 





Mechanical, 


Loom.—John L. Aldinger, Syracuse, 
N. Y. This invention covers a warp tension regulating 
device for looms, specially adapted for wire looms, aud 
by which the warp beam or drum is dispensed with, the 
warp threads being run from the spool to the harness, 
while at the same time the necessary tension is given to 
the warp threads or wires. 


PRINTING MACHINKE.—Henry H, Har- 
rison, New York City. This invention covers a novel 
combination and arrangement of parts designed to pro- 
vide a machine for printing cards, circulars, or other 
emal! matter, upon one side of the paper only, and cut 
the paper into sheets as rapidly as printed, the paper 
being printed from a continuous ribbon upon a drum. 


WINDMILL. — Franklin B. Kendall, 
Turnwater, Washington Ter. Rods are connected with 
the spokes of the windwheel and with a shding rod 
operating on a drum carrying the vane, with other 
novel features, whereby the windwheel is turned out of 
the wind automatically as soon as the wind biows with 
more than normal pressure. 


DiamMonpD Curtine TooLs. — Hugo 
Keller, New York City. The method of securing 
diamonds in the tools is covered by this invention, a 
longitudinal recess being provided in the cutting edge 
of the teeth for the insertion of the diamonds, which 
are held in place by a clamping plate riveted or brazed 
on, brazing material being used to fill up any spaces in 
the diamond socket, so that when the tool becomes 
worn the diamonds may be readily removed, 





Agricultural. 


CorN HARVESTER.—James McKivett, 
Garrison, Iowa. This is a machine designed to cut 
corn, whether it is planted in rows or not, as the ma- 
chine is driven across a field, in the same manner as 
mower or reaper is driven through grass or grain, the 
machine also removing the husks, the latter remaining 
on the stalks, cleaning the husked ears, and delivering 
them into a bag or a wagon traveling beside the ma- 
chine. 


Hay STACKER.—Jesse Morris, Sioux 
Rapids, lowa, This isa machine in which the fork is 
operated by ropes passing over palleys at the top of in- 
clined’beams and thence under pulleys located near the 
bottom of the main frame, the hay being deposited 
upon the tines of the fork, and the ropes then drawn 
upon by a horse hitched thereto. 


DivipER S#Hoxr.—Charles W. Love, 
Fairpoint, Ohio. This invention covers an improve- 
ment in outer divider shoes for the cutters of mowers 
and reapers, to so construct the seat for the finger bar 
that the seat may be readily trimmed out to fit any of 
the ordinary finger bars now in use, the invention also 
embracing other novel features. 


CULTIVATOR AND HARROW.—Thomas 
E. Carter, Angusta, Kansas. In this machine the cul- 
tivator teeth are so fixed as to effectually cultivate the 
ground adjacent to the corn, while a series of harrows 
may be projected from the body of the cultivator 
proper, the harrows being adjustable, and there being at 
the rear of the frame scrapers adapted to convey the 
loose dirt into the roots of the corn. 





Miscellaneous, 


Hot ArR FwuRNACE. — Benjamin F. 
Price, Bloomington, Ill. This furnace has a conical 
inner casing, bottom casing, and upright outer casing 
forming an inclosed air space, in combination with a 
dome, tube plate with short tubes, and other novel 
features, designed to secure perfect combustion of the 
fuel and thoroagh utilization of the hot air. 


STEAM HEATER.—Daniel D. G. .Lang- 
lands and Otis E. Moulton, Dover, N. H. The boiler of 
this heater has a large heating surface, large steam 
space, and comparatively small water space, and is not 
liable to become water-logged, the apparatus being 
adapted to be readily introduced into or incorporated 
with any casing. 


GRAIN WEIGHER. — William H. H. 


Branton, Elk City, Kansas. This invention covers 
varions novel details and combinations in a machine 
designed to automatically measure and register the 
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quantities of grain delivered by an elevator connected 
with a thrashing machine or grain bin. 


Gas MANUFACTURE.—John C. Garvin 
and Henry Moody, Leadville, Col. This invention 
covers a novel construction and combination of parts 
for manufacturing gas from hydrocarbon and other 
liquids, such as oils of various kinds, and for cleaning 
the retorts and pipes used without disturbing them, the 
liquids being decomposed and converted into gas by 
being brought into contact with suitably heated 
surfaces, 


Saw.—George H. Holmes, Ogdensburg, 
N.Y. This is a band saw for catting wood, having an 
annealed back and the rest of the blade and cutting 
edge tempered with the ordinary temper of wood saws, 
the back of the blade being thin and the rest of it of 
even thickness, making a saw designed to work 
smoothly without being liable to crack or break. 


WIRE TIGHTENER.—Louis 8. Flatau, 
Pittsburg, Texas. This tightener is more especially 
designed for use in taking up the slack in wire fences, 
the frame having guides for the wire and a threaded 
bearing in which turns a screw with a hook to engage the 
wire, there being a shackle for keying the hook to the 
screw, the device being also capable of use in tying 
packages with wire and for other purposes. 


THILL CouPLING.—Isaac Clark, Morris 
Plains, N.J. This coupling is adapted for use in con- 
nection with an ordinary clip, bolt, and nuts, the in- 
vention covering novel details of construction and ar- 
rangement of parts designed to afford a coupling that is 
simple, strong, and convenient in use, while being easy 
to couple and uncoaple. 


TRICYCLE. — Patrick Gallagher, New 
York City. This invention covers an improvement on 
a former patented, invention of the same inventor, a 
fly wheel being applied to the driving mechanism and 
a brake capable of application to the driving wheels, 
whereby the operator can readily regulate the speed of 
the vehicle without changing his position on the seat. 


Hat MARK.--Henry H. Wright, Paola, 
Kansas, This is a device, the use of which is designed 
to prevent purties taking the wrong hat, and consists of 
a frame adapted to be secured to the inside of the hat 
with a name-plate hiuged on the frame and locked in 
place thereon by a pin, the device being adapted to be 
held permanently on the inside surface of the hat. 


SUSPENDER BUCKLE.—James England, 
New York City. This buckle has a base plate with 
outwardly extending ears in which a bar is journaled 
having a longitudinal row of teeth, with one or more of 
the teeth in the row inclined at a different angle from 
the others, but so that both rows of teeth may be 
moved out of contact with the web. 


BoTrLeE Faucret.—Felix Stefany, New 
York City. This faucet has two valves operated inde- 
pendently of each other, one serving to open or close 
the inlet and outlet pipe and the other adapted to open 
or close a vent, the deyipe being specially designed for 
conveniently filling a bottle with a liquid under pres- 
sure, and for sealing the liquid in the bottle and dis- 
charging the contents as required. 


CaN FastTENER.—Calvin Keeler and 
Harvey Lewis, Hobart, N. Y. This fastener consists of 
a grooved casting in which is fitted asliding hook 
adapted to engage the wired rim of a can, a cam lever 
being pivoted in the casting and arranged to bring the 
hook into engagement with the wired ring, the device 
being especially adapted for use with milk cans. 


Matcnu Box AND CANE.—Simon B. 
Simon, New York City. This is a box for use in con- 
nection with canes, umbrellas, and similar articles, and 
1s made with a sliding lid, of such form that it will not 
readily open when the cane or umbrella is carried. 


THEATRICAL APPLIANCE. — Fred 
Wilson, New York City. This invention combines 
with a stage a mechanical etracture representing the 
interior of adjoining compartments, a chair having a 
balanced pivoted body with electric lamps sunk therein, 
and connected with electrical apparatus in the adjoin- 
ing room, affording convenient means for flashing light 
and manipulating the chair. 


AvuToMATIC ALARM. — Emil Meyer, 
Ottleben, Prussia, Germany. This invention provides 
an apparatus whereby watchmen, firemen, etc., may be 
reminded of recuiring times to give attention to par- 
ticular duties in connection with furnaces and other 
matters, and whereby, in the event of failure, an alarm 
bell will be rung, the latter to be connected, if desired, 
with an alarm bell in the office of the superintendent 
or manager. 


SEWING MACHINE.— William C. Foster, 
Jersey City, N. J. This is a machine for forming a 
double row seam, or “ whip stitch,’ wherein the side 
loops are bound at the lock formed by the chain stitch, 
the invention consisting principally of a hook and 
means for reciprocating it, whereby each side loop or 
stitch is shifted laterally to have the chain stitch loop 
thrust through it. 

Stircuine Fasrics.—William C. 
Foster, Jersey City, N. J. This invention covers the 
method of stitching by the above machine, consisting 
of passing two loops through the fabric, a short dis- 
tance apart, one to be formed into a chain stitch and 
the other into a transverse loop, the latter occupying a 
position between the chain stitch loops and the fabric. 


Prano Key Boarp.— Enoch L. 8. 
Osborn, Waxahachie, Texas. This key board has all 
the keys of uniform size and color, a sliding attachment 
being arranged above the keys with stripes to represent 
the usual white and black keys, the keys also having 
numerals and letters forming guides for the adjustment 
of the sliding attachment, whereby the scale may be 
d, the in ion being i ded to facilitate 





teaching. 

SHADE FOR BURNERS. — James and 
Wilham J, Stratton, Brooklyn, N. Y. The shade is 
formed with an‘elliptical top, and has a funnel-shaped 
ray conductor, a wire coil or ring carried by the shade 
being adapted to receive a burner tip, the construction 


American. 


being such that the flame will not impinge against the 
shade when the burner is inclined from the vertical 
position. 

Music oR Book HoupsErR. — Herbert 
0. Brown, Auckland, New Zealand. This holder has 
an attaching portion with spring arms to engage a 
shelf, a finger being pivoted at the outer ends of the 
attaching portion to swing at right angles to the spring 
arms, and having on its lower end a weight. 


CHIMNEY CowL.—David Teets, New 
York City. In thiscowla series of vertical equidistant 
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strips separated by slots are combined with a series of 
semi-cylindrical plates arranged vertically, covering the 
slote and serving as smoke conductors, making a ven- 
tilater cowl designed to promote draught and avoid 
down draught. 


VEHICLE SPRING.—James F. Thomas, 
Alexandria, Neb. This is a novel form of side spring, 
the springs being bowed at their centers, with means for 
securing them at their central portion to the frame- 
work of the vehicle, whereby they are restrained from 
torsion at their centers when the load is on, the inven- 
tion being an improvement on a former patented inven- 
tion of the same inventor. 


Saw.—-Nicholas Petry, Rockport, Mo. 
This is a device for sawing tenons and gains and to save 
the time and labor of measuring them, the heads or 
holders of the frame having slits in which saws are ad- 
justably held, so that one saw can be dropped below 
the other, to permit cutting of tenons having one side 
longer than the other, or both saws can be lowered, 
when the frame will form a gauge. 


HAY PREss.—Michael McCarty, Mont- 
rose, Col. This press has combined with it a horse 
power mechanism for operating the plunger, and the 
hay or material to be compressed is fed in batches to 
the press box, where it is compreseed by the reciprovat- 
ing motion of the plunger, being compressed at each 
forward motion and pressed out of the opposite end of 
the press chamber, 

WATER CLOSET.—John J. Balls, Jack- 
sonville, Fla. This invention covers a novel construc- 
tion and combination of parts in water closets of that 
class in which the bow! is flashed automatically by the 
uction of the movable seat. 

WIRE STRETCHER. —George R. Hughes, 
Savoy, Texas. Thisdevice has an essentially T-shaped 
body, the members of the head having a series of teeth, 
combined with a pivoted lever and clamping jaws, 
whereby the device can be readily attached to a post 
and engaged with the wires to be stretched. 
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motions are not perpetual motions in a mechanical 
sense. They derive their motive power from some 
change in the physical elements, principally heat. The 
change of temperature during the day and night may 
be made to keep a machine or clock constantly running. 
There is power expended here, no matter if it comes 


| from a natural change of temperature, the blowing of 


the wind, or falling of water. It is a derivative power 
and not the mechanical perpetuity that hae crazed too 
many otherwise good and useful minds. The deep 
sea soundings are made with a fine steel wire carrying a 
shot that is detached when it strikes the bottom. The 
wire 1s wound on a large reel driven by a steam engine 


(412) A, S. asks: What kind of a bat 
tery to use to explode gunpowder, and also how be could 
make one, and of how many cells it should be? A. 
Use two or three ceils of a plunge battery, such as de 
scribed in Screntaric American, of December 17 or 
August 20, 1887. A-small length of iron or platinum 
wire No, 36 must be placed in the circuit embedded is 
the powder. 


(413) F. 8S. S. asks how to make a bat- 
tery of sufficient power to run the simple motor?’ What 
would snch a battery cost? Would it be practical to 
reduce said motor in all dimensions 50 per cent? Alxo_ 
could you mention a book, of reasonable price, on bat 
teries of different kinds for different uses’ A. See 
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Scrmntiric American of August 2) and December 17, | to the metallic state ). When ready for action, one 
1887, and September 3, 1881, for batteries; for an excel- | electrode is coated with binoxide of lead and the other 
lent method of making battery plates consult the Scrmn- | with spongy lead. When the circuit is completed, the 
The battery | spongy lead takes up oxygen from the water, becoming 
would cost from two dollars apward. You can reduce | protoxide (¢). The hydrogen that goes to the other pole 
the motor, using wire three or four numbers smaller, | takes up oxygen and reduces the binoxide of lead to the 
For general description of batteries, we refer you to | form also of protoxide (d). While this is going on, the 


Tirtc AmeRican of October 27, 1888 


Screntiprc AMERICAN SurrlemEeNT, Nos. 157, 158, 
and 159, 


(4i4) J. E. A. asks: Are there any 
iocomotives built that are driven by electric motors 
driven by galvanic batteries? If eo, what kind of gal 
vanic battery is used? A. Street cars are driven by elec- 
tricity, the current being derived from secondary 
batteries. Generally, each car is self-propelling, and is 
hardly to be denominated a locomotive. A Daft elec- 
tric locomotive has been tried on the N. Y. clevated 
road with success, See Surriement, No. 687. Primary 
batteries are too expensive as a source of energy. 


(415) J. D. P. asks how tale can be de- 
termined, and if there is any market for same? A. 
Tale occurs in several forms. As massive rock or 
steatite, it is used in commerce for grate linings, grid- 
dies, and similar uses. The finer varieties are used by 
India rabber manufactarers, tailors, for marking cloth, 
paper makers and other trades. Its genera] appearance, 
slippery or soap-like surface, and softness enable it to 
be recognized. It can be scratched easily by the finger 
Rail. 


(416) C. F. W. asks : 1. Can I use German 
silver wire in place of silver wire for the single fluid 
batteries described ih Scientrivic AMERICAN SuPPLE- 


ment, No. 157’ A. German silver will anewer for eal-| 


pharic acid solution, bat will give inferior results. 2. 
What kind of batteries woald be better for a small 
electric light, the plange batteries or the single fluid 
batteries as named above? A. Use a good sized Bunsen 
or plunge battery 

(417) P. D. H. 


writes: 1. I havea 


quantity of battery cella, and wish to construct glass 


covers to prevent evaporation. Can you tell me how to 
proceed to make a hole through the covers to hold the 
carbons and zinc plates? A. Select a copper or brass 
tube of the size the holes are to be. Cement a cork the 
exact size of the bore of the tube upon the glass plate, 


where the hole is to be. Secure the tabe in a brace, | 


place it over the cork, and feed with emery and 
water, and tern it. The glass must rest very sol- 
idly upon a good surface. The tube will soon cuta 
hole throogh it. 2 Has the motor described in Sim- 
rieurnt, No. 641, a reversible motion’ A. None has 
been arranged for it yet. You can do it by shifting the 
brushes, but you should have an extra set faced the 
reverse way. 5. Will ammonia evaporate when sub 
jected to beat, or rather what is the effect when boiled? 
Does it lose ite chemical properties! What are the 
chemical changes’ A. Ammonia evaporates when 
heated; there is no chemical change, unless we consider 
that wher an aqueons solution is heated, the molecules 
of ammonic hydrate (NH, 0H) are broken up inte am- 
moniacal gas (NH,) and water (H,©). 4. Is there any 
kuown formula for regenerating carbons—after being 
depolarized in use in a sal ammoniac battery—to 
make them fit for use again’? A. Let them stand, or heat 
them in an oven. 5. Which of cast iron or wrought 


iron is the best electrical conductor? A. Wrought iron. | 


(418) D. F. H. writes: What causes the 
singing of the telegraph wires’ Here on the prairies it 
is sometimes almost defeaning. A. The wind sets 
them in vibration on the principle of the Xolian harp. 
They really form an immense harp of this character. 


(419) A. G. asks for the best method for 
making & permanent magnet shape, temper, anc steel ’ 
A. Use chrome steel or other good quality of tool steel, 
drawn to a straw color. Surround it with a coil of in- 
sulated wire and pass a strong current of electricity 
through the wire. This will magnetize it. The shape 
may be what is known as horseshoe or bar. You will 
find magnets described in our Surriement, Nos. 2, 
218, 32, and 318, which we can send you by mail for 10 
cents each. 


(420) E. P. B. writes: I havea circular 
glace plate (common window glass), diameter 2 ft. 4 in. | 
I Intended to use it for one of the wheels of a Holtz | 
electrical machine, bat dropped my plan because I 
could not get a hole (fur the axle) through the center of 
it. Wearing it with sand takes too long. A glass 
cutter refused to take the risk, and acide are too expen- 
sive. Please let me know several good ways which will 
accomplish the result, i. ¢ , pot the hole through center 
A. You can drill the bole with a copper tube. See an- 
ewer to query 417. Experiment on several pieces of 
glass before you try it on your dk. The glass must 
he very solidly eupported from below. For directions 
for mounting a piate, with or without drilling a hole in 
it, conenlt Bottone, Electrical Instrument Making, pp. 
.46, which we can send you by mai! for $1.20. 


(421) B. D., Jr., asks : How much of the 
wire ased in making the electric motor should be in- 
eulated? A. All the wire should be varnished, and if 
cotton wound also, the motor will be more efficient. 


(422) F. 8. writes: 1. Will you kindly 
inferm me through the colomns of your valuable paper. 
the Screwrurtc Amgnurcax, of which I am a subscriber, 
which le the heaviest, ea) (ees) water or fresh? both 
being the same temperature, and if there is a difference, 
what ie the canse? A. There ie a difference in the 
gravity or weight of salt and fresh water, due to the 
weight of the salt held im solation. For sea water. 
this emounts to fj, im excess of the weight of an 
equal volame of fresh pore water. 2 My parents 
are both German, bat 1 am American born. Am Ian 
American or German-American? A. You are legally 
an American citizen, but in speaking of your descent, 
the expression ‘German-American ” is customary and 
proper. 

(423) R. Williams writes: Can you give 
all the reactions in the preparation and ase of a Plante 
storage battery? A. The lead in the forming process is 
converted at the one pole into binoxide at the expense 


. Of the oxygen of the water molecule by the action of the 


current (a). Then the direction is reversed, and the other 
plate is oxidized, while the binoxide of lead is reduced 


sulphuric acid in the cell combines with the protoxide 
of lead, forming plumbic sulphate at both poles (¢). In 
the charging process this acid 1s set free, the sulphate of 
lead by the electrolytic process being converted into me- 
tallic lead on the positive electrode (7), and into bin- 
| oxide of lead on the other plate (g). The sulphuric acid 
thas set free increases the specific gravity of the solution, 
so that by observation, with a hydrometer it can be deter- 
mined when the battery is charged. When the lead is 
completely redaced on one pole, gas is evolved, aud this 
also is an indicator of complete charging. The reactions 
alladed to above by letter are : 








(a) Pb+2H,0 =PbO, +4H . 

()) PbO.+Pb =Pb+ PbO, { forming. 
() Pb+li,0 =Pb0+2H 

(@) 2H +P =H,O+ PbO ~ discharging. 
(e) PbO+H,SO =Pb80,+H,0 } 

if) PbSO, +H,O =Pb+ sc +0} 


ig) PbSO,+0+H,0=Pb0,+H,S0, ( °>8rcing. 
(424) W. 8. P. asks (1) the formula for 


carbonated glycerine, an explosive used in shooting gas 
wells. A. For high explosives see Screntiric AMERI- 
| CAN Scpriement, Nos. 674, 627, 552, 406, also a com- 
plete work on modern explosives and their use, by 
| Eisler, $4.00, which we can mail. 2 The formula fora 
white fire suitable to burn in a closed room, and made 
by dipping sheets of paper in some preparation which is 
dried and when used the paper is fired. A. Dip in gum 
| water, dust over with magnesium powder and dry. See 
Techno-Chemical Receipt Book, $2, on explosive agents. 
| 3. The directions for making a megascope, an instru- 
ment for throwing an enlarged picture of opaque objects 
or wood cute apon a screen. What kind of lenses, the 
size and length of focus, the focus or curvature of the 
| reflector, and distance from lenses, and the angles of the 
picture to the lenses and reflector and position of the 
light? A. For a megascope: Plano-convex lenses of 2, 
Sor 4 inches In diameter may be used. The focus may 
be four times the diameter, set with convex sides toward 
each other, and 34 theirdiameter apart. The general ar- 
rangement will be seen in the description of an electric 
megascope in Scrzntrric AMERICAN SUPPLEMENT, No, 
640. The reflector may be a little larger than the lenses, 
of from 3 to 5 inch focus, set behind the light at a dis- 
tance that the reflected image of the light may jast 
cover the picture, the light being placed at one side, or 
if two lights are used, then one on each side of the field 
of the lenses, so that no light will interfere by passing 
out directly through the lenses. 


(425) L. F. writes: 1. I wish to light 
| four rooms of a house with incandescent lights. I wish 
to ran them with a battery. How many cells will it 
take? What will be the cost to run it by the hour? 
What will be the probable cost of the lamps, batteries, 
etc.? A. Your lamps, wire, and general connections 
will cost about $25. The battery will cost $50 to $100. 
You will need twenty to thirty celle for each lamp that 
is run simaltaneously with the others. For each lamp 
| allow an expense of 2to Scents anhour. 2 Please give 
a receipt for the article called sea foam, used by the 
barbers on the hair. A. Try the following formula: 
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cylinder, with small bellows, or an ordinary cylinder 
stove with a good draught, are suitable for melting 
smal! quantities of gold and silver. 


(429) C. A. F. writes: A client of mine 
is building an apartment house 120 feet by 140 feet, six 
stories high, in the central portion of this city. He has 
drilled an artesian well which brings the water within 35 
feet of the top ofthe ground; the well is 223 feet deep, 35 
feet being’limestone rock, 125 feet white sandstone, the 
balance very hard limestone. There will be a tank 
123 feet from water level at the top of the building. 
Now the questions are: Where would be the best lo- 
cation for the pamp—at the water level.or on top of the 
ground?’ How many gallons of water would be needed 
for say 250 people, hot water,steam for elevators, etc.,in- 
cluding provision in case of fire? The well is supposed 
to have a capacity of 400 gallons per minute. How can 
we test it? Give the name of a good manufacturer of 
force pamps. We would like to get at their capacity of 
gallons per minute. Will the sand rock give way and 
disintegrate when the pump is at work and the water 
agitated? Would it not be better to pipe it? Does the 
water in an artesian well fluctuate, or remain about a 
normal height? A. The supply of water in various 
towns for family use, fire and other purposes has a large 
range in the United States, ranning as low as 30 gallons 
per capita in small towns to as much as 100 gallons or 
more in large towns, or where the sources of supply 
are abundant. Probably for the above building a daily 
supply of 50 gallons per capita will be in excess of all de- 
mands, This will be 12,500 gallons per day,which should 
be pumped within 10 working hours, or at the rate of 21 
gallons per minute. This will require a vertical deep 
well steam pump equal to double the required supply, 
with extra long stroke. The pamp bucket should work 
in the lower end of a tube at about 100 feet down to in- 
sure a flow of water at the rate of pumping. Thisis the 
cheapest way to test the capacity of the well, for as you 
have the pump of sufficient size, you have only to 
lengthen the pipe and rod, if the pump draws the water 
below the bucket without giving the required quantity. 
The length of the pump pipe should be so proportioned 
as to be equal to more than the whole supply required, 
including the) lowering of the water level, or say 200 
feet. The pump should be located just above the 
top of the well. You will require no tabing for the 
well, as the water probably comes from the sand rock. 
There are causes that will make the static level of the 
water in the well fluctuate through the seasons. Ad 
dress the Deane Steam Pump Company, New York, and 
American Well Works, Aurora, Ll., for artesian well 
pumps. 

(430) A. D. asks how much pressure 
there is to the inch in a rifle of 45 caliber, using 75 
grains powder and 350 grains lead, and twenty-eight 
inch barrel. A. The explosive pressure in a rifle is 
from 30,000 to 40,000 pounds per square inch, according 
to the quality of the powder and the proportions of 
weight of powder and ball, 2. And also how much more 
the pressure is behind the bullet than itis in the front 
of it after leaving the shell? A. The pressure in front 
of the bnilet increases as it moves toward the end of 
the barrel, but is only a very small percentage of the 
pressure behind. 3. When will a wagon run easiest—if 
the most of the load is put on the hind or on the front 
wheels? Who can take the biggest load—a good horse 
weighing 1,500 pounds or a good oxjof the same weight? 
A. Most of the load should be placed on the hind wheels 
for easiest hauling. A horse can pall a heavier load 
than an ox of the same weight. 


(431) C. F. M. writes: Some time since 





3. How to make a (cotton) web razor strap? A. Rab 
the surface with a mixture of washed emery and lard. 
4. Also a leather strap. A. Use Russia leather or the 
skin from a horse's tail. No preparation is needed. 

} 


(426) L. E. F. writes: 1. Can ‘you in- 
form me of an economical process of making a good | 
and chea» carbon for Grenet batteries? A. For an ad- | 


there appeared at my place of business here, a party en- 
gaged in the nickel plating of cutlery, whose claim to 
the above mentioned mode of plating I think was un- 
founded, the coating appearing to me to savor more of 
galvanizing. As an adjunct he had an iron pot in 
which it appeared he melted zinc, solder or spelter, after 
which the blades of the knives or forks were put into 


mirable method of making carbons from electric light | *°™€ sort of acid solution, allowed to stand for the 
penclia, we refer you to the Screntiric Americas of , *Pace of possibly 15 minates before being subjected to 
October 27, 1888. 2, Also if the current developed by | the substance melted. Upon removing the articles from 
| the pot containing the melted substance, he put them in 


the telephone generator is continuous or otherwise, and 
what the strength of it is? A. It alternates in direc- 
tion, and presumably stops for an infinitesimal period as 
the direction changes, Its etrength is exceedingly 
slight. Mr. W. H. Preece has lately determined that «| 
Bell telephone wil) respond to a current represented by 
&x10-"* ampere, or (000,000,000,0006 ampere. One 
gramme degree of energy would suffice to make a tele- 
phone continuously sound for 10,000 years. 


(427) G. J. 8. writes: 1. What is under- 
stood by the technical term or word volt, and how ap- 
plicable in electrical science? A. Volt means the in- 
ducing cause of an electrical current, bearing the same 
relation to electricity that “ pounds pressure per inch * 
do to steam or “head” does to water. One cell of 

gravity or Daniell’s battery gives about 1°07 volts po- | 
tential. 2. What is anderstood by the technical term or 
| word ohm? A. The unit of resistance offered by a wire 
or other condactor to the passage of an electric current; 
1,000 feet No. 10 pure copper wire represent a little over | 
one ohm. 3. Whatis the difference between a primary 
and a secondary current in telephoning? A. The se- | 
condary current is an induced current derived from the | 
| secondary circuit of an induction coil. 4. What is a 
| storage battery? A. Many are described in our Svp- 
| PLements. Generally speaking, it is a battery that is 
| brought into the active state by the passage through it | 
| of an electric current from a dynamo or: primary bat- 
| tery. 
| (428) J. G. asks: 1. What is the value 
| and weight of a cable inch of pure gold? A. A cnbic 
| inch of gold bullion weighs 0-6965 troy pound, and at 
| ite present price, $20.66 per troy ounce, is valued at 
$290.23. 2. Valueand weight of acubic inch of pure 
silver. A. Acubic inch of silver bullion weighs 03788 
troy pound, and at its present price of 98 cents per troy 
ounce, is valued at $5.80. 3. What kind of a small crn- 
cible is best to melt these metals in, and can they be 
melted in a charcoal fire with the aid of bellows? If 
| not, how can they be melted without the aid of a fur- 
nace? A. Use the ordinary Hessian or sand crucibles, 
which may be obtained through the hardware trade, 
for melting gold and silver, or the black lead crucible, 
which is safer from breakage. A charcoal Gre in & 














porous paper on one side with tin foil, ou the other with 





some kind of oil, after which they were rubbed dry. 
Will you kindly inform me through the columns of your 
isene as to the ingredients that were employed to pro- 
duce the results attained? I forgot to mention that after 
the knives were withdrawn from the supposed acid so- 
lation, a kind of powder was pat into the pot for the 
purpose, I suppose, of clarifying it. Now, what was the 
kind of powder used and the substances placed in the 
melting pot? A. We presume that the knives were 
planged in a bath of metallic tin, and that the powder 
was sal ammoviac, They were not nickel plated, in 
any sense. The acid may have been muriatic acid; 
the oil may have been cotton seed oil, or lard oil; the 
metal may have been block tin or possibly solder. We 
doubt if it was spelter. 


(482) J. H. B. writes: I wish to con- 
struct a dry pile. The books say cover a sheet of 


a paste made of powdered peroxide of manganese, etc., 
ent into disks one inch in diameter, etc., and place in 
a glass tabe. i. How mach of an interval is required 
for the electricity to acquire sufficient tension to pass 
through the paper, etc.? A. An hour or more may be 
required to recuperate the pile after exhaustion. 2. 
Can a dry pile be constructed that will give a continu- 
ouscurrent? A. Through high resistance it will do this 
when constructed as described, 3. What will be the 
effect of dampening the pile? The books say such a pile 






[MARCH 9, 1889. 








tween this wel) and the creek is another well 20 feet 
deep, the water of which shows scarcely any difference 
of temperature during the year. This is the only in- 
stance of the kind in this country, to my knowledge. Is 
it a common occurrence or not, and is there any known 
cause? A. The water in the water-bearing strata where 
wells are sunk is supposed to be always moving toward 
a lower level at a rate corresponding to the declivity of 
the'strata and coarseness of the sand. In wells where 
this movement is large the water is always sweet by 
circulation and not liable to freeze in coldest weather. 
In wells that happen to be located in a sluggi.) current, 
or ina pocket that only draws its supply scantily from 
every direction, there is more liability to become fou! 
in summer and to freeze during the coldest weather, 
Such wells require frequent cleaning. It is the circula 
tion of the cold air by gravity in contact with the sti)! 
water that causes freezing. 


(484) D. E. writes: Will you tell what 
sizes of wire to use to wind the simple electric motor, 
80 as to use the Edison current instead of battery? Also 
you say in one number that it would double the power 
to increase the linea) dimensions one-half. Does that 
mean to make the spool three inches long instead of 
two and of no larger diameter? A. Connect it in shunt 
on the Edison circuit. Increase all lineal dimensions in 
same ratio, make the spoo! half larger diameter, etc. 


(435) E. W. W. writes: Can I use Le- 
clanche cells for lighting a one-candle Edison lamp for 
periods of from five to ten seconds, three or four times 
in twenty-four hours? If so, how many cells will it 
require? A. They are well adapted for this use. You 
will need five cells. 


(436) A. P. G. asks: What is the pro- 
cess for printing from plate engravings,that is a flat cop- 
per plate engraved backward? Is a common letter pres: 
used for it? A. A roller press is used. The plate is 
inked and the smooth surface is wiped clean, the en- 
graved lines retaining the ink. The paperand plate are 
then passed between the rollers of the press, when the 
ink is transferred to the paper. 


(487) P. Van 8S. asks how the solution 
of annatto is made and whatfrom. A. It is extracted 
from the outer part of the seed of Biza orellana, an 
evergreen, a native of Brazil. Alcohol may be used for 
its solution. 


(488) A. G. writes: I would like to know 
how to color a meerschaum pipe or cigar holder so that 
it will be black as ebony, without smokingit? A. Try 
aniline blacks, or logwood extract in water, followed 
by treatment with a solution of copperas. 


(489) F. B. writes: In edition No. 3, 
vol. 60, I see question No, 161, F. B. C. asks : Could I 
charge storage battery of one cell, with static electricity 
generated by a belt? You answer him, practically, no. 
What is the matter with using an old incandescent lamp 
or other form of Leyden jar as a discharger grounding 
through an inverted induction coil or transformer? 
(Please remember I am only asking a question.) The 
static discharges being always in one direction, would 
the low potential discharges be in one direction also, or 
would there betwo impulses, due first to magnetizing, 
and asecond todemagnetizing? If the static electricity 
from the many belts of large mills could be used this 
way, would it not be of some use? A. The method 
seems impracticable, as there is but little electricity 
given off by a belt, and when rednced in potential it 
would be hardly perceptible. The induced discharges 
would be in two directions. If the belts produced any 
quantity of electricity, they would ran stiff in propor- 
tion to the electric energy developed. You cannot get 
something out of nothing. 


(440) D. O. B. writes: What power is 
required for an eight-light dynamo, and is there a smal! 
engine built that would run the dynamo mertioned? A. 
You need about one horse power. For addresses of en- 
gine builders, consult our advertising columns. 


(441) H. & R. ask: Cannot a high 
grade of steel be told by the color and the grain? Are 
they not evidences of high grade and fine quality’ 
Also, is not a fine quality of steel susceptible to taking 
and holding temper, as a coarse or loose grained stee! 
is not. Our remarks are in connection with cutlery 
steel? A. Much information as to the quality or grade 
of steel can be had directly from observation of the grain 
by fracture and its ease of breaking. The fineness of the 
crystalline surface and its color, as well as its toughness 
in breaking, are the leading points of observation with 
bayers of steel at first sight. Its qualities in hardening 
are the final test, and require mach care, as most grades 
of stee] require special manipulation in amount of heat 
and of hardening and tempering for various 
kinds of tools. The finer crystallization is generally 
preferred for high duty tools. Catlery steel require= 
elasticity, and is generally made from the lower grades. 
which have special names, as double shear, shear, or 
spring steel. These have a coarser grain than the fine 
tool steels. See Screntrric AMERICAN SUPPLEMENT, 
No. 505, for an interesting article on steel. 


(442) S. P. F. asks about a wheel re- 
volving along the ground. (Plane surface.) 1. Doe= 
the wheel revolve around its center or not? If not, why! 
A. Every revolving body has a center of revolution. 
The center is not a revolving body, but is an imagi- 
nary axis occupying a nentral point within the forces 
generated by revolution. 2. Does centrifugal force act 
with equal intensity on all points equidistant from the 
center of the wheel, or not? A. Yes; in a perfectly 








lasts for two or three years as te current and darability. 
A. Dampening will tend to destroy its action by short 
circuiting. 4. Can you indicate what the tension would 
be of such a pile, of say 500 elements? Would it give a 
slight shock tothe nerves? A. Perhaps 100 volts. It 
will probably affect the nerves a little, 


(433) C. A. Y. writes: In this neighbor- 
borhood is a well which exhibits a peculiar phenomenon. 
It is on the side of a west slope, about 100 yards froma 
smal! creek and is 30 feet in depth. Apparently it is 
not connected with the creek, as it is not affected in the | 
least by rains, nor have I ever noticed any current of | 
air flowing either in or out of the well. Bat in the 
winter ice forme at the bottom sufficiently thick to re- 
slet the hardest blows of a beavy well backet, while be- 














balanced wheel, in which the materals contributing to 
centrifugal force are equally distributed throughout the 
mass. 3. Are not the top and bottom of the revolving 
wheel the extremities of an infinite number of straight 
lines drawn through its center perpendicalar to the in- 
finite number of points of contact with the ground, in 
other words, a line parallel to the surface along which 
the wheel is revolving? A. Yes. 4. Does the top of 
the wheel revolve with greater velocity than the bottom, 
or than any other point equidistant from the center? 
A. The top and bottom of a wheel rolling slong a 
straight surface move in a straight line, yet the wheel 
revolves around a common axis. The top and bottom 


of a rolling wheel move only as fast as the axis. The 


peripheral velocity at the top of the wheel is twice as 
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vreat as the rectilinear velocity of the axis. The peri- 
ery does not move at the bottom. Ail parts of the 
periphery move with equa! velocity around the axis. 


(443) M. A. P. asks (1) how to make 
paste such as bookbinders use, Do they nse glue or 
jour paste? A. Ordinary flour paste is generally used, 
ugh sometimes a little glue is added to make the 
paste tougher. Some antiseptic, such as carbolic acid 
ry alum water, is added to prevent souring. 2. How 
engravings are made by the process known as “ zinc 
ching.” Is it the same as producing engravings from 
ne plates by the action of acids? A. The process is 
1c same in principle, but in the ordinary * process ” 
ates, for printing with types in a form, the blacks 
are in relief and the whites sunken, while in an etched 
plate the whites are in relief and the blacks sunken, 

e printing then being done as that of a steel engrav- 

Nitric and muriatic acids, of various degrees of 
strength, are used in each case to bite out the metal. 
». Where can the zine plates be procured, and what are 
their cost? A. Most large electrotyping establishments 
could furnish them to order. They are not on sale by 
dealers, and are specially prepared of soft zinc, with a 
surface as smooth as glass, by an expert in this line. 
4. Would like a short deseription of how electrotyping 
ind stereotyping are done, A. For electrotyping, the 

pe form is well brushed over with plambago—a wax 
iid is then taken, and a thin electro deposit of cop 
per made therein, This thin deposit of copper is stripped 
off and baked with type metal flowed on, For stereo- 
typing & plaster cast is made of the face of the type to 
form a mould —or the mould may be made of a kind of 
papier mache substance beaten into the face of the form, 
The face moulds so made are placed in another mould 
orm to give the proper body or backing and receive 
ited type metal. 


(444) D. T. E.—Printers’ rollers are not 
uly made with India rubber, except such as are used 
on newspaper presses maintaining a high rate of speed. 
} rdinarily fast presses on book work the following 
good composition: 10% Ib. best glue, 244 gals. black 
ses or honey, 2 oz. Venice turpentine, 12 oz, 
glycerine, The quantities of glue and molasses will 
be slightly varied according to the season, comparatively 
more glue being used in summer than in winter. If 
French gine is used, it will be necessary to let it soak 
overnight to take up the right quantity of water, but | 
most domestic glue will take up sufficient water in 
about two hours, The turpentine and glycerine should 
be added and well mixed with the composition just 
before pouring. When rubber is used to make the 
biack composition described in the ScrenTiFIc AMERI- 
can of January 12, the rubber should be cut in fine 
shreds and dissolved in benzine, ether, or bisulphide of 
carbon, not in alcohol. It should be mixed with the 
turpentine and added to the composition the last thing 
before pouring, the glycerine and vinegar being mixed 
with the glue and molasses a short time earlier, after 
the latter has become well combined ina kettle ina 
water bath over the fire or in a steam-jacketed kettle. 
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Enquiries to be Answered, 


The following enquiries have been sent in by some of 
our subscribers, and doubtless others of our readers 
will take pleasure in answering them, The number of 
the enquiry should head the reply. 


(445) M. E. G.—Please state why throw- 
ing salt upon a fire will pat out a burning chimney? 
Also please state how the magicians do the trick of 
raising tables, chairs, etc., by simply laying their hands 
upon them?’ This is an old performance, and is now 
being done by Kellar, 


(446) H. B. H. writes: Will you please 
advise us of the mixture used for coating iron so as to 
give it the dull black finish seen in chandeliers and and- 
irons? It is called Berlin black, and will not rub off. 





Replies to Enquiries. 


The following replies relate to enquiries recently pub- 
lished in Scuzntrric AMERICAN, and to the numbers 
therein given : 


(20) Halifax.—Relief Maps.—Although 
not sure of the method used iu Germany, there is one 
way which, although it involves considerable expendi- 
ture of time and materials, produces a map in relief 
which is extremelyjaccurate and would command exten- 
sive orders were the work carefully and accurately per- 
formed. Sappose you have a map of a section of coun- 
try on which are marked contour lines made by passing 
horizontal planes at vertical distances of ten feet, or 
any other distance, Take sheets of cardboard so that 
the thickness shall represent one foot, then ten super- 
posed will give ten feet. The thickness of the card- 
board is of course the unit of your ecale, both vertical 
and horizontal. Now cut out pieces of cardboard of the 
same size and shape of the horizontal] space embraced 
by the different contour lines. Then on your map draw 
in between the contour lines and approximately parallel 
to them nine other lines, and cut pieces of cardboard 
corresponding tothem. Superpose these in their regu- 
lar order, and you have the rough formation in relief of 
your map. The pieces of cardboard are pasted to- 
vether and carefully pressed to keep the whole mass 
uniform, Then smear wax over the whole, in order to 
hake a smooth surface, Different culors willjrepresent 
roads, grass, rivers, etc, Trees or forests can be re- 
presented by dried green moss. Houses and other 
suildings and constractions are made of wax. In the 
practical work of making such a map, other details 
may Come up, but they will generally be such as will 
present little difficalty to any one at all conversant with 
modeling, The chief difficulty lies in procuring maps 

th contourglines marked on them.—S. R., Jr. 


(245) C. T. L.—Battery Zines. — The 
“Titer has had very good results from zinc plates, built 
\p from thin sheet zine (stove zinc, the only zinc to be 

ad at the time). These plates were built up by folding 
over and over and hammering down the fold each time, 
“0 a8 to produce a compact plate of the size required. 
Building up by cutting several pieces, all to the size re- 
uired, and then fastening together, was very good, bat 


———— 





ot so good asthe building by folding a long strip. 
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No trouble was had in amalgamating, as the thickness | 
of the plate, after being built up, made it stiff enough 
to stand well, though the mercury struck clear through 
each sheet, as was the case. The extreme top of the 
plate, to which the copper wires were fastened, was not 
amalgamated, for say a half an inch, to avoid breaking 
and the brittleness that would have resulted had this 
end been amalgamated. These plates stood long and 
severe use, kept their amalgamation perfectly, and con- 
sequentiy never showed any local action. Riveting the 
plates could not well be done, unless zinc rivets were 
used. Any other metal would at once make local action 
from the galvanic couple that would be set up by ite 
presence in the zinc plate, even though it was amalga- 
mated. The four-cell battery mentioned would prove 
all right if the motor is wound for a low tension current. 
It would be better yet to use five carbons and four 
zincs, 80 as to have a carbon plate for the ide on 


ing, it may be, withthe number of strokes per second, 
friction, ete. The well known formula for space, 4, 
passed over in time, ¢, in seconds ata velocity, 0, feet per 
second, is s=vt, make o=0, as it must be at the end of 
the stroke, and s=0, which indicates theoretically a state 
of rest.—S. R., Jr. 


¢2” Books or other publications referred to above 
can, in most cases, be promptly obtained through the 
Screntiric AMERICAN office, Mann & Co., 361 Broad- 
way, New York. 





TO INVENTORS. 
An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
iaws and practice on both continents, and to possess un- 
qualed facilities for procuring patents everywhere. - A 





each side of the cell, and so reduce resistance by having 
each zine plate with carbon plate on each side of it. 
The size of receptacle will, of course, determine 
whether this can be done or not, and the winding of 
the motor will determine whether four or eight cells 
should be used.—C. D. P. 


(320) 8. L. F.—Stay Bolts.—The pres- 
sure or strain upon a stay bolt in series forming squares 
is the square of the distance multiplied by the pressure 
on the boiler, or in your case 6 in. x 6 in. x 100 Ib, 
=3,600 pounds strain on the stay. If the areas are 
not squares, divide the distances between stays and 
average for the area. 


(321) 8S. H. P.—Propeller.—You will re- 
quire 65 horse power, besides power required for fric- 
tion of engine and shaft, and a propeller of four blades, 
38 in. in diameter. 


(329) D. Y. M.—Softening Water.—See 
Screntiric AMERICAN SUPPLEMENT, Nos. 629, 270, 187. 


(329) How to Soften Water.—If the hard- 
ness is due to calcic carbonate, it can be removed by 
boiling the water. If it is due to calcic sulphate, it can 
be removed by adding sodic carbonate (common wash- 
ing soda). In the last case two new substances are 
formed. One is insoluble and settles, the other is solu- 
ble, but does not act on soap.—W. F. W. 


(330) 8S. T. R.—Steam in Boiler Furnaces. 
—Steam from the boiler or exhaust has been used 
many years for increasing the intensity of the fire by in- 
jecting it under the grate when the draught is other- 
wise good, or otherwise by using a steam blower which 
carries a portion of steam under the grates with the air. 
One of the oldest practices among engineers or firemen 
is to wet the ashes or throw water on the ash hearth, 
which evaporates and feeds the fire with moisture. The 
steam in contact with the hot coal is decomposed, pro- 
ducing carbonic oxide and hydrogen, which are both 
combustible in contact with air. 


(834) W. L. G.—1. Starch granules may 
be well mounted dry, but best in Canada balsam. If 
the grains are laid upon the slide, and as small a portion 
as possible of balsam diluted with turpentine be applied, 
they will cling to the slide and allow pure balsam to 
flow over them without making air bubbles, To mount 
blood corpuscles, cover the slide on the spot required 
with a coating of blood as thin as possible and allow it 
to dry. Fasten on cover with a ring of varnish. 2. 
Raphides are often mounted dry, but are easily mounted 
in balsam. 3, The highest power of the Lick telescope 
is about 4,000 diams. For microscopic mounting con- 
eult Mr. Davies’ useful little book on ** The Preparation 
and Mounting of Microscopic Objects.”"—Wm. H. P. 


(335) L. W. S.—Cyclones.—1. In the 
first place, do not call them cyclones; that is a misnomer 
that the public has fallen into, thanks to the daily news- 
papers. They are tornadoes, not cyclones. Cyclones 
are storms of a very different character. They are like 
tornadoes only in one respect, namely, they are both 
rotary storms. The tornado is a fannel-sha}ed column 
of disturbed air, generally about forty or fifty yards in 
diameter, rotating about a nearly perpendicular axis. 
It forms in the upper air a few miles overhead and 


synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
== 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 








February 19, 1889, 
ANY EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 








Adhesive material, machine for applying, lL. Drey- 








J TMs coccctesesds sccceconpscceceqoccsececcccccesnoce 306,155 
Advertising device, W. L. Caldwell........... coves S06,227 
Air brake, A. R. Boluss...............6 ccccceseeneee 308,310 | 
Alarm. See Burglar and fire alarm. 

ATTOWs COMMER, Fi. WRG. 0000000 cccccccccccccccceses 807,950 
Automaton, A. M. Pierce c 398,276 
Axle lubricator, W. O. Dunbar............ «.cess00s 397,901 
Axle, vehicle, A. Corbin, dP... ........0.-ccscesceeses 8M, 235 
Bag. See Mail bag. 

Bags or receptacles, mouthpiece for, W. H. Tay- 

WAR peccrcccsensege scccccccecccorcecccesccocsoeccses 305 083 
Baling press, J. K. Bywaters....................0.45 398,312 
Baling press, Hillman & Ripple..................+++ ST, 917 
Band cutter and feeder, H. A. Underwood........ 998,197 
Banjos, drum attachment for, R. Oerlein.......... 398,176 


Mashed malt. PM. V.. GGG. .c.e. cveccccccccccccccccese 598,280 
Barrel cover, J. P. Harp on 
Bath tubs, basin rack for, L. D. Ruth. 
Batteries, element for thermo-electric, M. Mes- 

GD cccccccccoevastbhton: euttbnesoerenenesgateneesse 398,272 
Battery. See Electric battery. Electrical bat- 

tery. Galvanic battery. Secondary battery. 
Bearing for pulleys or wheels, Ormerod & Ha- 






SE ncaneeettnan snengne Goarepesbeen sess coqencees 308,274 
Bearing, roller, J. W. Hyatt..... .....0sce0-ccseesss 398,329 
Bed bottom, spring, J. B. Jomes............. 66.0606. 308.434 
Bell, gong, Sparks & Landolt........ .. .........«. 39,285 
Belt, electric, 8. De Baun.................606+ penesine 348,133 
Belt tightener, J. A. Wigal....... 2.0... .666.ccceneee SYR, 361 
BUGGED, Ea. F. COPGREIBER. 000 cccccceccsceccccceccsce 308,228 
Bicycle, BH. TRaeMIC?..........00 02 cesccceseccccess 398,19 
ORI, Ba Be Bice cc cs cccccecccccscscceceesse 308,286 | 
Binder, temporary, W. H. Pardee... ............... 998,073 | 
Bit. See Bridle bit. 

Bleaching by electrolysis, apparatus for, E. Her- 

Be iinca ccncnne eoenseunpeneceescncees «ee» 508,065 
A. 1 Uh, UE cacccccaccsevcecenscsecicasse 348,108 
Board. See Ironing board. 

SE Gh ME eanten. cnceaces wonceectcosnseqncscepe 398,002 


Steam boiler. 


Boiler. See locomotive boiler. 
Tubular boiler. 
Boiler, R. W. Hewett 
Bolt heading tool, F. Mutimer... 











works down to the earth. Its track is generally not 
more than twenty-five miles until it disappears into the 
upper air from whence it came. They are caused by 
strata of warm and of cold air etruggling against each 
other. Take, for example, the tornadoes which struck 
Pittsburg, Reading, and Brooklyn, last January, They 
were only local incidents of a general storm, the di- 
ameter of which was about 500 miles. The center of 
the storm was between Chicago and Grand Haven, 
Mich, Draw a circle of 500 miles radius from the gen- 
eral storm center, and you will find that in the south- 
eastern quadrant of that circle tornadoes will form and 
will move toward some point in the northeastern 
quadrant. At8 o'clock A, M. on January 9, there were 
southerly winds and very high temperature along the 
south Atlantic coast. In Florida the temperature was 
over 70°, while in Pennsylvania it was below 30°. The 
isothermic line for that day bulges up at Chicago and 
drops violently downward through Pennsylvania and 
Northern Virginia. The hot air south of the isother- 
mic line was struggling to get northward, and the cold 
air north of the line was straggling to get south. It 
was this straggle that caused the tornadoes. Normally 
the air is much warmer on the earth's surface than it is 
skyward, but on January 9, if you had gone up ina 
balloon at Pittsburg, you would have struck warmer 
air as you went up. The line where the warm and cold 
air comes into closest contact was the line where the 
tornadoes formed, 2. There were probably just as 
many tornadoes then as now. Remember that they are 
storms of a very limited area, and in a sparsely settled 
country they would easily eacape observation. —H. 8. W. 


(336) E. W. T.—Gold Lacquer for Tin. 
—Use thin copal varnish slightly colored with tarmeric 
and bake in an oven. You can buy the varnishes of 
any required color for stamped tin work from F. W. 
Devoe & Co., New York. 

(364) M. 8S. O’K.—Stationary Point in 
Piston Stroke.—The piston stroke of an engine comes 
to a dead stop at the end of each stroke in theory as 
well as in practice. So far as visible means can tell it 

















starts immediately on its return stroke, but actually in 
theory and in practice it stops for a space of time vary- 


a aad 
Car mover, J. P. Halpin. ...............600ssccssenees aot M11 
Car, railway, J. A. Brill. . 20.0... .cccccccccaeneneennes Se, 232 
Car, railway, W. Ls. Covel. ........ ccc cccneennuwenee Son 09 
Cap, satlwag, W. TH. TRNO.......ccccecescccsesccccses ae 


Car, street, E. E. & W. 8. Taylor.................... SMT 
Car wheel, 1. Hogeland.. S08, 825 
Car wheel, W. H. Melaney.. wauebecan.. capam eonvenete 307 WaT 
Cars, driving mechanism for, F. J. w es. “388,207 to 8,200 
Carburetor, Bury & Bidelman...... : . 896,255 
Card wire at intervals, apparatus for flattening. 
G. & BE. Ashworth.. ... BBQN 
Carding engine flats, apparates for truing bars 
for, G. & BE. Ashworth. Ee . 308,015 
Carding engines, stripping mechanism for, G.& E. 
Ashworth ............ “iar ay . 398,019 
Carpet stretcher, E. C. Ellwood . 518 
Carrier. See Cash carrier. 
Cart, road, 8. C. Felt........... . 82 
Case. See Book case. ’ Folding ¢ case. 
Cush ensrior, BE. CO. BUSSE... crescescces cocccces cco 308,356 
Chair. See Child's chair. Office chair. 
Gite Sates, BD. GUmtAAB. cocccce. cevcce cosccsveccescees 307 YO 
Chalk holder, D. Williamson. ....... ©... ....ccseeess SUT Wie 
Channeling machine, W. H. Haven, Jr.............. 308,155 
Child's chair or carriage, L. J. Adams...... . .» 508,304 
Churn, J.C. Kearns............... jnscbcien -.. SOT 921 
Cigar cutter, F. A. Phillipe. ........ccescesccccccsecs BNB 345 
Clasp. See Locking clasp. Pocketbook clasp. 
Cleaner. See Knife and fork cleaner. Track 
cleaner. 
Closet. Sée Water closet. 
Clothes stick, W. H. Scott. ° eave 3u8,0BY 
Coal drilling machine, Sumner & Pullen. noeasieneet 398,280 
FO ee 908,117 
Cocoanut compourd, L. Schepp... 308,082, 396,083 
Coffer dam for vessels, G. Clarke.................... W822 


Comb. See Curry comb. 
Combination lock, H. C. Brown, Jr.................. 1738 





Compress, M. V. Wagner ................+5. 348, 190 
Coop, foiding poultry, M. T. Maioy ....... SOS SBR 
Corn sheller, J. H. Gilman.............. 308, 1465 
Corset fastening, W. M. Ducker.... 898 086, 308, 13 
Coupling. See Car coupling. Hose coupling. 
Crate, folding, W. H. Cadwell............. . 
Cultivator, F. EB. Griswold.... . SR 04l 
eee, Wee Tle PGT 0c cccccdeccscecte cccccemcicn 
Cultivator tooth, J.C. Bird........ cccees esses a7 on 
Curb and gutter, combined, A. G. P arkhurst... --. BBO 
Curry comb, H. McPherson... . Oe 
. 848,001 


Curry comb, W. Ransweiler.. 
See Band cutter. 
Cigar cutter. 


Cake, * piseult and 
Stalk cutter. 


Cutter. 
doughnut cutter. 
. 308,088 


Dam, movable, A. M. Seott.......... 
Dam pening machine, J. M. Johneton.. 908,333 
Dental ‘engine, ee 397,900 
Desk, H. L. Thompson.. , sense 388,025 
Diamonds in cutting tools, sccuriag, i. ‘Keller. . 308,065 
Die. See Hammer or like die. 
Direct acting engine, G. A. Barth........ . Ne 
Ditching machine, tile, R. EB. Nevin 807,917 
Dock, floating dry, Brown & Biddlecombe...... 306,203 
Drawer pull, C. L. Dayton....... .... 7 598.28 
Drawer pull, G. 8. Pearson . RIN 
Drawer pull, HK. H. Peck........ ..cccccccccsesveesene 308,188 
Drawing press, M. C. Chambers. ...........6.<.0000+ 308,29 
Dredging machines, chute for, M. Herron...... 807 O85 
Dress form, W. A. Johnson.. - 307,906 
Dram or radiator, heating, N. H. Barnes. ° eves. OBB, 115 
Earring, L. F. Brooks. pereevegoononee 0818 
Kew beater, F. W. Hudson............... «. 306,28 
Eg tester, N. Court.. . 8,26 
Electric battery, B. A. Sperry.-..... 307 MS 
Electric circuit’switch, ©. C Stirling... S08, 248 
Electric converter, L. Gutmann eeekine 997,910 
Electric current indicator, W. A. Carey..... 307 966 
Electric currents, equalizer for, 8. Bergmann 308,121 
Electric discharge device, R. Belfield (r).. 10,v66 
Electric lighting system, J. A. Galvin 597,908 
Electrical battery, W. Burnley ; 507 {05 
Elevator. See Hydraulic elevator. Water eleva- 

tor. Water or liquid elevator. 
Elevator, M. Hanford..........--..sscceesssveeeees 397,12 
End gate, W. H. Creed........... _— 308,487 
Engine. See Dentai engine. Direct-acting en- 

gine. River power engine. Road engine, 

Steam engine. Steam or pneumatic engine. 
Engine lubricator, steam, W. H. Craig... . ie 
Engine, stop mechanism for steam, H. L. Currier, 388.514 
Engraving machine, wood, W. W. Kratsch.. 508,016 


Envelopes or similar receptacles, machine for 


STI OO, BA, Ge. BeeMa ccs scvcccccccsccce ccccccnes making, G. Sickels, Jr............... 308 24 
Book case, Rittinger & Kisengart, Jr................ 908,188 | Evaporator, H. Hill.... w7,916 
Book holder and marker, J. A. Beidler. 907,890 | Fabric. See Knit fabric, 
Boots and shoes, machine for feather edging Fabrics, machine fur making compound, G. A. 

soles for, Ruddock & Bailey.... ‘ ... 808,282 Fullerton ek ouenand . 508, $20 
Boots or shoes, nippers for cutting pegs from, Fan, automatic, Buzby & Snyder 398,311 

TF. G. GICTMrescccs ccccccccccccvese ‘ 397,909 | Fan, dining table, D, J. Gregory 98,250 
Bottle finishing machine, M. M. Powell............ $08,280 | Fan, folding, F. Sternheimer eee. SOB 002 
Bottle indicator, H. B. Weaver.....................- 998,012 | Feed water heater, J. Kirkaldy.... 308,263 
GR ile ie NE cccnessccccencescsegeceeessce 308,162 | Feed water regulator, J. P. Cushing e774 
Box. See Musical box. Fellies, machine for the manufacture of, J. W. 

Si ds Ee Ge ctaesedecoccececescssss 02 osnccecees 307,280 Dann sinbos 397,900 
Brake. See Air brake. Rotary brake. Wagon Fence, Arnett & Pr FERDe cevececcnceseerccns 307 256 

brake. I Ge, Fh, Pec wcccccsece cecencccees ce 307,906 
Brick machine, C. & E. Doerfler..................... 998,134 | Fence, J. P. Monnett. Ae ne 307,904 
I MT cos .ccecces ecscencsesces 966ml 908,319 | Fence machine, H. G. Cady..........6:cccececeecee ss SUB 226 
Th i pc ceteacuce sasensscencee anaeed 908,043 | Fence machine, R. EB. Rex................ 398,281 
Brush attachment, paint, J. B. Flautt....... ...... 908,244 | Fence machine, J. Sornson................ 348,000 
Brush, fountain, J. Stevens..................sceeses 397,946 | Fence post, A. C. Peterson . 208,078 
Brush holder, G. BE. Meeker................0+se0es+s 398,173 | Fence wire winding machine, Baldwin & Cc ‘lemen t 308,215 
Brush, printer’s, J. C. Taraedl........cccccee sceccovecs 908,049 | File, paper, M. EB. Dayton........ 308, 316 
Brushes, attachment for flesh or bath, W. J. Tar- Filter and cut-off, water, Bayless & Nie hols 898,218 

PEED cccccegscccccoscecceseccncesess . 998,202 | Filtering and filling liquids under pressure, appa- 
es GE, Fe GIR occ ccccccgccccccce coeccossesesane 398,028 ratus for, O. Zwietusch. sepa : 308, 100 
Burglar alarms, door spring connection for elec- Filtering material, O. Zwietuse h ene 398,110 

neha -nancesengesancasvetesetendiee 998,144 | Firearm, breech-loading, P. Mauser 398,065 
Burglar and fire alarm, C. C. Henderson............ 998,24 | Firearm, magazine, Cooper & Cashmore 398 10 
Burner. See Gas burner. Oi! burner. Petroleum Firearm sight, E. J. Cutler 598.315 

burner. Firearms, cartridge ejector for breech- loading, 
Button, cuff or collar, G. 8. Tiffany....... ......... 308,096 P. Mauser eee . SUS Ord 
Buttonhole finishing and staying machine, Knox Fire escape, F. A. West ereok : .. #8210 

EPUEUNDLcS conccrcnnucdesdenges scone acces ’ S| Flask. See Moulder’s flask. 

Buttons to fabrics, attaching shank, W. E. Ben- Flax, etc., apparatus for ecutching, McGrath & 

DP innescas dcpeuceneceanenheatnnsenceosodipensiess U7 960 Manisty......... WRIT 
Cable or railway crossing, F.C. Weir............... 996,206 | Flooring or paving, wood bloc k, M. Macieod.. 808 06? 
Cake, biscuit, and doughnut eutter, W. H. Eaton. 398.199 | Folding case or package, C. T. Heisel.. ar 4 
Calculating machine, J. Vermehren................ 998,300 | Fork and spoon, combined, D. P. Kisner.. BU 204 
Calendar, perpetual, T. A. McKee....... .......... $08,172 | Frog, spring, F.C. Weir ....... 308 104 
Camera. See Photograpbic camera. Furnace. See Gas generating furnace. "Glass pot 
Can or similar vessel, J. K. Cleary.................. 308,244 furnace. Hot air furnace. Slack burning far- 
Candle moulding machine, L. Homan.......... . . 7,918 nace. 

Car brakes, pipe coupling for, W. M. Darrow...... $98,083 | Gauge. See Safety gauge. 
Car brakes, slack adjuster for, C. C. Higham....... 398,257 | Galvanic battery, E. D. Croes............... 397,969, 308,122 
ee. 998,123 | Game, J. P. & J. W. Clarke............... . 396,258 
Car coupling, 8. Byrne..................geeeeeeee +... 308,026 | Garment fastener ard support, C. R. Hollis . RO 
Car coupling, J. A. Hinson...............ceceessee -.. 908,324 | Gas, apparatus for the manufacture of, J. D. 
Car coupling, E. H. B. Knowlton BERGE ...cccdececsenses , 308 06 
Car coupling. C. A. Behroyer....................006 308,086 | Gas burner for billiard tables, w. F. Folmer a 1 OM 
Car door, railway, J. Haish ............. Gas generating furnace, J. Giibert... ; 87) VOT 
Car, dumping, C. C. King........ 66. c.cccccscseeeees Gas generator, J. Jordan nine iivetaeeves 208 061 
Car for carrying sugar cane, Z. T. Earle............ 908,138 | Gas motor, C. T. A. H, Wiedling................ 398,108 
Car heater, H. R. Albrecht.....................60055 907.888 | Gas regulator, J. Bardaley...................66.000 We 021 





Car heating apparatus, street, L. K. Curlett........ 


Gate. See End gate. 
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Gate, J. T. Sargent cceeeeeseceeccecss S98,189 | Pillow or head rest, W. L. Miller ................+4: 397,908 | Stalk cutter, corn or cotton, M. B. Banowets...... 398,216 e 
Generator. See Gas generator. Induction wene- Pin. Stand. wy a. QWMadvertisements. 
rator. Steam generator. Pipe coupling, parallel, J. McBwan................. 908,068 | Steam boiler, A. 1. Barramofl................ .. 006. 
Glass, ornamenting, T. W. Webb....... veces, $08,100 | Pipe wrench, M. V. Barton ............00.ccceeeeees 908,118 | Steam engine, H. N. Gale..........0. <..sceeeeeseees 206,143 | Jpstde Page, Sod feasrties : = 2 Zi sora ee 
Glass pot furnace, A. Weyer.. un 98.26 | Plane. H. Fry 8.247 | Steam engine, direct-acting, La Forge & Barker.. 16.164 The above are shames per agate Nne—ebest claht 
Goods in exchange for coin, apparatus for deliv- Planing machine, wood, Hutehinson & Auten- Steam generator, H. H. Lindemuth........ ........ 898,287 | words per line. he _— Pehows — width of the line, 
ering, B. Powell ... azo - . 38.08 | Steam or pneumatic engine, direct-acting, G. A. and is set in agate t Engravings may head adver. 
Grain binders, cord knotter for, L. W. Noyes.. 383.175 | Planing machine, wood, s A. Woods. saoand ba 98,382 BR en oe BRS, Rd a os 397.968 oo at the same rate pee guste Ene, by 1-7 
Grate, J. A. Cornish cacsseseeceacceeeess » S03,131 | Planter, cotton or corn, Stone & Watson.. $98,006 | Steering apparatus, J. 1. Hornig ........... 397 ,91%, 398,326 | received at publication office as early as Thursday morn- 
Grate, fre, EB. J. Story ake cacnnnccccccee oe S007 | Planter, potato, J. B. Oh)900. ..... 6... ..ccceecceeens Stone sawing machine, A. Auguste................. 398,113 | ing to appear in next issue. 
Grate for stoves, ete., D. G. Littiefield (r) 10.987 | Planting attachment, potato, 0. Baughn........... 398.119 | Stove or range. OS ee ee eee UR ,050 
Gun, breech-loading, W. C. Maynard.... $08,065 | Plate, safe or armor, W. H. Melaney «ssc» 507.928 | Strap. See Shawl strap, Trousers strap. USE ADAMANT WALL PLASTER 
Gan, spring, J. F. Kiinglesmith . 388 .26 | Plow, A. F. Bjorkstrom........... _ .. 397,991 | Stringed instruments, bridge for, M. W. White.... 396,107 
Hairpins, machine for making, G. W. Manson 37,91 | Piow, sulky, lL. M. Linderman...... acacee .... $08,286 | Sugar cane slicing machine, C. Rabe................ SHR HS Dense, and 
Halter square, C. C. Schwaner 28,087 | Pocketbook clasp, C. G. Pfingsten , .. 397,983 | Suppository, H. Schmelz... a... ........-...4..6 eee 398,085 Ad inestve, ¢. be , to 
Hammer heads, die for shaping the claws of, A. Pole, vehicle, T. W. Porter... . 997,94 | Surgical instruments, handle for, W. Walb....... 37,9 Tl «te wind, water, and disease 
Laundry _............. ite-106 | Poles or rods, machine for finishing, H. Ferguson 398,243 | Switch. See Blind switcl. lectric circuit c germs. It dries in a few 
Hammer or like die, W. H. Meianey..... . 397,929 | Pool register, E. R. Robbins oeeers 908,081 switch. Rail switch. Railway switch. T any kind of wonton. It tis 
in general use. 


Handle. See Opera glass handie. 
Hanger. See Lamp banger. 


Harvess attachment. F. Wayland --» RS 
Harvester, J. A. Graham et al ~~. SB20 
Harvester and husker, corn, L. W Osborn wT Es 
Hat measare, A. EB. McDonald ... 30 
liay prees, M. MeCarty - . Rn 
Hay rake and loader, 0. K. Kansa . . 
Hay rake and tedder, combined, Landis & Iske... 76,1 
Hay stacker, H. A. Barkelew 814 
Heater. See Car heater. Feed water heater. 

Heaters, safety door for, J. H. Mason.......... ... M8.271 
Hinge, lock. 7. C. Read eee we 


Holder. See Book holder. Brush hoider. Chalk 
holder. Music holder. Pen holder. Rein 








Post. See Fence post. 
Post driver, |. W. Bradshaw 


liquids, J. Johnson .... 
Rags or other material, machine for cutting. 7. 


997,%2 | Switchee, connecting rod for, 
Table. See Metal table. 


. 94.261 | Tongs, combination, J. H. Cook 
Track cleaner, A. F. Priest ...........cesecccceseees 


Switeh stand, A. A. Strom. ..... 2... 6... -ccccceecseee 8 


F.C. Weir......... -» SBI 








Power. b 
Press. See Baling press. Drawing press. Hay Tablet, duplicating, W. H. Pardee. 

press. Tablet, writing, J. C. Chorpenning.... 
Printing machine, H. H. Harrison........... a08.042 | Tarwet, M. O. Rehfuss....... .........cccccceees pes 
Profile cutting machine, S. T. Barras.... ......... S07.a88 | Telegraph station, floating, U. Dieuleveult........ 908,085 
Pulley, W. L. Field ubeebebesnecnsésneeten 907,978 | Telegraphy, C. B. Dressler.................seeesecees WIT 
Pump, J. H. Branson. ..............ccccecne cccceneee 998,220 | Tension adjuster, G. B. Webb.......... .... «.++ . 8,099 
Pump, combined centrifugal ont screw, A. A. Tie. See Railway tie. 

Willson , ~s woseabaasen” Gal 998,301 | Tire tightener, C. VD. Hammon...................0«« 397 92 
Rack. See Show rack. Tires, machine for cooling wagon, Rupp & Resse- 
Racking-off apparatus for beer, wine, and other MOP. ce eccn crete cnateneren seneeewerseerenreeeees 


bdilabepat onthdee shod 998,273 | Transom lifter, G. J. Dickson..... 



















holder. Sash holder. Scarf holder. Sewing Nuttall 
machine attachment holder. Rail support for elevated roads, F. A. Bartholo- Treadie, L. G. Woolley........... 
Hook. See Snap hook. mew S6deeeneeRseden. baeebeD GuEEbenNNe . 998,063 | Tricyele, W. BE. Smith apenenen —— 
Hook, A. M. Lewellen pecensnée 398,080 | Rail switch, slot, Wier & Goldsmith suendsdeoes cous 998,105 | Trousers strap, G. T. Carter...........+.....+++ ooss+s S988 
Hop shovel, B. F. Jacobs ° 308,59) | Ratlway, BR. P. Paddie ..........-.ccccees cecteesses 908,087 | Truck, street car, J. D. Grace. ...........06sceceeeces 
Horseshoe nail, J. A. Coleman ; 307 806 | Railway biock signal, J. M. Heverly................ 998,256 | Trunk, |. G. Richardson 
Hose coupling, brake, B. A. Leland — 308,069 | Railway crossing, H. C. Lowrie. .........«.....+. MOSES | Truae, G. BR. WS. ..c.cccocccscccccccccccsccccccccscess 
Hose reel, C. W. Kimball ‘ ‘ OVT_S8T | Railway crossing, cable, F.C. Weir..........908,106, 998,202 | Tube. See Waste and overflow tube. 
Hot air furnace, J. Gray ; ««..e« 397,979 | Railway frog, F. C. neneen 908,208, 398,206 | Tubular boiler, J. P. Serve. ..............0ccceesccees 398,063 
Hub, vebicie, J. Haish oes --.. 308,148 | Rallway frog, Weir & Goldsemith........... . 908,201 | Tug attachment, F. A. Robbins .. ° «oe «+. S798 
Hydraniic elevator, variable pressure, T. W. Railway switch, automatic, J. W. Leslie .......... 98.168 | Valve and coupling, automatic, Abbot & Knaak... 308,111 
Heermans : = 398.04 | Railway switch, cable, Weir & Goldsmith....... .. 398,200 | Valve for water works, float. 8. M. Chase.......... 397 85 
iNuminatiog apparatus, W. F. F< mer - : 37.908 | Railway switch, pneumatic, M. Wuerpel . 38,904 | Valve gearing, trip, W. M. Whitlock................ 398,014 
Indicator. See Bottle indicator. Electric cur- Railway switch, street, N. O. Goldsmith . 308,208 ; Valve, hydraulic elevator, 1. H. Venn.............. 348,008 
rent indicator Rallway switch, street, F.C. Weir........ .. 498,204 | Vaporizer and burner, hydrocarbon, C. G. Rollins. 397,940 
Induction generator, static, E. T. Birdsall 908,172 | Rallway system, cable, C. J. Van Depoele.......... 998,204 | Vehicle gear, F. L. Perry.............+..++ codesccce SERED 
inkestand, B. ¥. Henkle 397 983 Railway tie, metallic, 8. U. Smith nae . 998,004 | Vehicle seat, D. M. & T. H. Parry.... . «...-.-..0+ 386,179 
insalator, W.C. Brown , 998,025 | Railway trains, signaling device for, MoCormick Vehicie spring, C. C, Hayes. .........ccceccseceneees 998,156 
lron, machine for forming skelp, c Benker 398,120 & Farish cooled : . 398,087 | Vehicle spring, Van Valkenburg & Wood.......... 388,011 
Ironing board and step ladder, J. H. Whisler we eo apparatas for eanding, HB. C. Noble... 998,174 | Vehicle spring support, D. M. & T. H. Parry ...... 398.180 
Joint. See Chair joint. Metal joint. Metallic. Rake. Vehicle top, G. D. W. Lemmon. ...... 0.6.6. ..ccccceee 398,168 
joint. Reel. Hose reel. Wire reel. Vehicle, two-wheeled, D. M. & T. H. Parry ....... 396,178 
Kntfe and fork cleaner, H. K. Fay sseeeses 308,142 | Refrigerator, Hess & Stevens 307,984 | Vehicle wheel, H. EB. Crome... .............+++esees+. 897 897 
Knit fabric, widened tabular, K. W. Scott a 398,191 | Register. b Velocipede, T. B. Jeffery... . .......-00seue ~8UB,158, 308,150 
Koiting machine, circalar, G. H. Uilbert .. 38.45 | Regulator. See feed water gegulator. Gas regu- Vending apparatus, C. F. De Redon...... .. ...... S795 
Knitting machines. stopping device for, J. 8 lator. Vending machine, EF. 8. Ford. ..............ccseesens 
Crane . 397.973 | Rein holder for wagons, P. 8. Transue............. 908,290 | Voting machine, Trahan & Babin.. 
Knitting machines, etc., tension device for, F. A. Rein support, hip, A. Kempkey............ ~oenen 397,922 | Wagon brake, F. A. Young 
Calley . 98.1277 | Rice, milling. J. L. Sheppard ..... ‘ . 397,944 | Wagon seat, D. F. Head...............-.+. 
Knitting widened tubular fabrics, R. W. Scott 998,19) | Ring. See Bar ring. Washing machine, E. B. Leverich 
Ladder, sep, G. W. & 8. D. Hatoher --. 97,915 | River power engine, A. F. W. Neynaber -aceee. 506.070 | Wash stand, N. O. Bond... ......2..c0cccccccccessses 
Lamp extinguisher, J. H. Paige sees 37,981 | Road engine, R. R. Doan................. «. -casee» $97,976 | Waste and overfiow tube for sanitary structures, 
lamp hanger, electric, M. M. Wood.... 397,958 | Roller mill, J. D. Mawhood seee oeeseces .enccee FR S9 combined, G. F. Brown... ..........00-ccees essere 
Lamp lighting derive, H. Landon........ caeeee, S7,923 | Roofing, metallic, 8. C. Frederiok................. . 998,266 | Watch case shaping machine, H. L. Haldy 
Lamp, ot!, H. A. Kent 398,163 Ropeways, suspended, L. Torres. Water closet, J. J. Balls. ......... 6... ccccccceee " 
Lamps, leas holder for signal, C. W. Helbig -»« 308.20) | Rotary brake, P. Langhammer....... .............. ! Water closets, etc., velve for, 8. Hammann 
Latch and leek, combined, G. Worrall.. , 8.016 | Safety gauge, A. ¥. Nagle ... Water elevator, pneumatic, T.O. Perry....: 
Latch, gate, Sime & Moore Atk. S0B881 | Safeey play Gs PL Parmer... 0.0.60 0.060. Water Gr linaid'élevator, I: 6. Battey...... 
Lathe, 8. A. Penny seebocen «see. S077 | Sandal, A. L. & B. J. Carroll unetheba 7,9 Water power, L. Lohman..............66 cccccseeene 
Lever, R. W. Hardie... 308,152 | Sash balance, F. L. Rosentreter ....... 307,941 | Water heating and circulating apparatus, W. J. 
lAfter. See Transom lifter. | Sash balances, chain attachment for, R. A. Breul. 398,221 BP RSRGRE. 2 ccccccvcccccccccepescapecepecececssucees 
Liniment, D. Bates geeuce ... 393,00 | Sach holder, Flatman & Seed..... sseeses» 808,009 | Water heating apparatus, R. P. Barnstead 
Liquid boiding vessel, 8. R. Mace............ . . 398,081 | Saw, - Petry ‘ .. 896,079 | Watering troughs, heater for stock, H. A. & J. 
Liquid or gas meter, L. G. Welker ; 8.015 | Saw. seknonomeecssonn .. 38302 IRs ccccececiccosocececccodeveuseubdencededdecnveds 388,052 
| Saw, plan G. T. Shepley 398,450 | Weather strip, J. C. & J. Reid. .............eeeseee 998,187 


Lock. See Combination lock. Mail bag lock. 
Locking clasp for traveling bags, pocketbooks, 

ete., C. A. Stark . 8,287 
Locomotive boller, G. A. Karwiese . 398,161 
Looms, pattern mechanism for, G. fF. Hutchins SBR 
Looms, take-up mechanism for narrow ware, H 


Wyman ‘ 8 3S 
Looma, warp tension regulating de vice for, J. L. 
Aldinger peecese eees &8,017 


Labricator. See Axle lubricator. Engine lubri- 
eator. Mining machine lhabricator. 


Mall bag, A. B. Quinan Bt a) 
Mail bag lock. T. W. ivory 398,157 | 
Match making machine, W. Getz : ~--. 308,432 
Mechanical movement, EK. F. Autenrieth : S824 
Meta! joint, universal, J. C. Haggett . 1 
Metal pilates or sheets, cleaning, KR. B. Thomas.... 25,04 
Meta! table, Peck & Jones , . 38, 182 
Metallic joint. F. Funk.... pooes 26371 


Meer. See Liquid or gas meter 
Mill. See Roller mill 





Saw, firewood drag, F. M. Ayiward.. cacscessceceesess S07,987 | Weather strips, hine for ki J. Poyton... 308,346 

Saw setting device, W. Trabue.... cesses ease» 808,357 | Well boring machine, 8. Adams..............+. eves. 388,211 

Saw sharpening machine, M. Covel................. 998.030 | Wheel. See Car wheel. Vehicle wheel. 

Saw swaging machine, M. Covel <sscesceeceses 908,082 | Wheel pit and mechanism tor the admission of 

Saw tables, feed mechanism for, C. R. Morgan.... 397,980 water thereto, C. M. Bartlett....... ............ 

Saws, device for holding and dressing, M. Covel.. 396,031 | Whistle, Atkinson & Hull.................<cs+seeeees 

| Searf holder, G. B. Adams ...... cenccececes 307,955 | Windlass, oyster dredge windlass, H. Lawson.... 

Seat. Wagon seat. Windmill, F. B. Kendall..................+. ococsecees GEE 

. 98,07 | Window, Dettra & Roth................ccccesceneneee 398.239 


Secondary battery, J. T. Pedersen 





| Secondary battery, I. A. Timmis cases cacees» S3B,18 | Wine, assaying glass for testing, T. F. Bergmann. 397,91 
Seeding machine, W. D. Arnett.... ccccce - © GED F CUUIO Be Vo MIO, ccccccncccaccccccecectocccsedeces 388,259 
Semaphore signal, Stitzel & Weinedel eapeann . 98,355 | Wire hi barb feeding mechanism for barb, 
Sewage by electricity, purifying, W. Webster, Jr. 398,101 i Wa indice cc cecececeetstusesencsssons -» 307,935 
Sewing machine, J. H. Griffin........ cssceccccenes SUBSZS | Wire reel, O. Baar... ....ccccece ccccseesssccseeceoees 307 3 
Sewing machine, F, W. Muller, Jr........... ... 37,6 | Wire stretcher, G. R. Hughes........ eetcesccoenest --» SBT 
Sewing machine attachment holder, R. s Bar- Wood, preserving, W. Youngblood........... «+. . 398,366 


Mining machine. K KE. Carter cee -. Sb 
Mining machine, Bh. W. Whitcomb : WA 8 
Mining machine lubricator, EK. W. Whitcomb. etl) 
Mining purposes, too! for, G. A. Barth escent 8,208 
Moulder’s flask, C. Bowenschuts, Jr 398,219 
Motor. See Spring motor 
Movement cure machine, M. F. Henderson 3B 255 | 
Mower, W. R. Baker....... . ST 
Mover, 8. D. Maddin oes 397 v4 
Music book holder, Caston & Smith - 8,138 
Moasicai box, Ehriich & Muller B41 
Nall. See Barbed nail. Horseshoe nail. 
Nail machine, J. W. Thompson - R009 
Natis, machine for finishing decorative, H. P. 

Fiske 348, CS 
Neckband shaper and «shirt bosom board, Jac »by 

& Fuller : a 3) 
Nut wrench, thumb, C. W. Kimball 597 988 
Nuts, device for preventing the loosening of, J. 

Powell! o a7 985 
Office chair, C. H. Tyler R28 
OU burner or heating apparatus, coal, J. M. 

Clark , -.. 971 
Opera ciass handle, G. Plessy RAITT 
Oranges, ete.,. machine for wrapping, H. J. Wil- 


Nams ‘ . MBO 


Ore sampling apparatas,( K. Palmer , R875 
Ovens, heat protector for bake, J. J. Seifert 812 
Ox shoe, J. Deeble R184 
Onone, apparatus for manufacturtag, G. H. Mer- 

kel . am 
Paper bag machine, F. BE. Porter 28.778 
Paper, composition for the manufacture of 

tarred, W. B. Lapton ees Bw a 
Paper cutting machine, &. Morgan ons m8) 
Paper hanging machine, J. R. Hartford o. AIM 
Paper making machine, R. Smith 398081 
Pavement, J. BE. Kaoche ee | 
Pen holder. ¥. H. Durell - wees MOAT 
Petroleum burner, Smith & W right. ‘ 2 re we 
Photographic camera, L.. Chevallier. . OF 
Photographic pictares, magnesium lighting ap- 

paratus for taking, J. W.C. C. Sehirm we RA 
Piano action, upright. * Hansing mA LI 


Pianos, muffier for upright, 5. Hansing.... .. ee 





num.... 
Sewing machine bobbins, ete., machine for ‘wind- 

ing, W. R. Landfear 
| Sewing machine feed mechanism. C. i. ‘Willeox.. 388,300 
Sewing machine roferand gatherer, H. C. Good- 

rich . ee 
Sewing machine ruffling and gathering attach- 


.. 397.587 | Wrench. See Nut wrench. Pipe wrench. 


. 98,057 | Yoke, breast, G. Van Camp... 


Wrench, Worthen & Pendleton, Jr................. 397,954 





TRADE MARKS. 
Cards, playing, J. W. Lewis & CO...........0-cceeees 16,288 


ment, KE. Seitz as . gus,193 | Churns, J. C. Rearms..............0.0ceeecceseneeevenes 16,287 
Sewing machine shuttle operatina meocshentons, 2. Fencing, wire, Gilbert & Bennett Manufacturing 

Tripp . 308.291 Ge eccncccdece  coccscvccccencecqovescoutt 16,280. 16,281 
Sewing machines, channel cutting device for este, Hats and bonnets, ladies’ and mises’, F. F. 

E. B. Allen aete ees od 398,305 PE tntnddtens stdbotsncotseccnesetocanseecnade 16,235 
Sewing machines, clamp operating mechanism Kerosene, 8. Green... ........0cccecccceee eceee eeeee 16,234 

for buttonhole, F. W. Ostrom....... . 996,344 | Laundry articles, such as clothes wringers and 


Sewing machines, 


loop removing and opreadina 
mechanism for button, R. Thompson . 
Shade rollers, extension strip for window, A. B. 


driers, Empire Wringer Company................ 146,279 
. 998,010 | Medicine, laxative, Green & Ogborn.... scbape 
Oil, iuminating, Mather Brothers ..... 








Dunkle .. $98,137 | Oll, kerosene, H. W. Peabody & Co....... .. 
Shaft support, vehicle, J. A. Peel ceeee $68,076 | Oll or lintment, G. T. Atkins...... .. 
Shaw! strap, D. W. Brockway.... ~-.eceees 908,125 | Paper, fine writing, Wauregan Paper Company. 16,24 
Sheller. See Corn sheller. Photographic cameras, BE. 1. Horsman.............. 16,286 
Shingle sawing machine, D. & W. L. Chase........ 96,230 | Punches, bank check, F. 8. Lockwood............. 16,288 
Shingles, machine for coating and sanding, J. Tobaceo for chewing and tobacco for smoking, 
Jaquet... .. .... $08,382 plug, Arnold, Cariton & MeCord....... .......... 6.7 
Shirt wristband, w. Ee. ‘Bent : go7.o29 | Wire cloth, window screen, Gilbert & Bennett 
Shoe polishing machine, J. D. Bright .. 0 Manufacturing Company............ «...««+ oss. 2 
Shores, device for protecting, J. M. Rearden...... 396,080 
Shovel. DESIGNS. 
SS “—— BeSOehy, BE. DAMM, 20. 00ccsccccccccdesces coccoccesecss 18,929 
a + OO* | viask, L. W. Fairchild........ 


Side spring, vehicle, J. ¥. Thomas atnemenemnind 308,008 

Signal. See Railway block signal. Semaphore 
signal. 

Silk, machine for throwing, J. B. Tynan ~_ 

Slack burning furnace, Wilkinson & Giendinning.. 997,961 


Lamp, F. Iffand .............. 
Pinnacle, H. Symonds 
.. 998,350 Syringe, P. Bveritt........... 





Textile fabrics, ornamentation of, G. w.T. Har- 





pensese copuagdebébecnsdedabonsecbetbeppetoepeness 18,983 

Se OR, TE. TE. WRI oo cc cccccccceccccccconcces WT 8 ~ » 
Snow plow, J. Rudrauff a TR,283 Trimming, Edelmann & Kursheedt.................- 18,990 
Sole laying machine, A. T. Trecurtha snecctinndene 998,458 
Spinning and twisting yarn, machine for, G. B. A Printed copy of the specification and drawing of 

Lukens ar Piepiervtne athe dy 998,270 | 80 patent in the foregoing list will be furnished from 
Spoke tenon, W. F. Reston. i tn a07.90% | this office for % cents. In ordering please state the name 
Spools of thread, spindle for, 8. B. Pratt... ....... 308,009 | 8nd number of the patent desired. and remit to Munn & 
Spools, thread holder for, 8. B. & C. B. Pratt ..... 397,299 | CO., 361 Broadway, New York. 


Spoon rest, H. H. Abbe 

Spray producing apparatus, electric, i. A. B 
Huguet de Vars 

Spring. 


. 97985) Canndian Patents may now de obtained by the 


inventors for any of the inventions named in the fore- 


eananecapnanneneneetons 908,827 | going list. provided they are simple, at a cost of $40 





each. If complicated. the cost will be alittle more. For 


Spring, F. Latulip............ epabacosedecenass cece ..«» $97,980 | fall instructions address Munn & Co., %1 Broadway, 


8 -eedncseeseeson -eoste 906,265 ' New York. Other foreign patents may also be obtained. 













cen, 
ranted for the mizing, 
T- using, and selling. Address 


ADAMANT MP6. C0. 


71 E. Genesee Street, 
Syracuse, N. YY. 


Tw: KODAK CAMERA 


Makes 100 Instantaneous 
Pictures by simply pressing a 





can winda watch. No focusing. 
No tripod. Rapid Rectilinear 
Lens. Photographs 
moving ob, 
be used !ndoors. 
Division of Labor 
—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 
Morocco covered Ca- 
mera, in handsome 
sole-leather case, 
loaded for 100 pictures, 
For full description of “Kodak” see SCI. AM., Sept. 15, 88. 


Price, $25.00. Reloading, $2.00. 


The Eastman Dry Plate & Film Co. 
Rochester,N.Y. {15 Oxford St., London. 
Send for copy of Kodak Primer with Kodak Photograph, 


SEBASTIAN, MAY & CO’ 
Improved Screw Cutting 


power Ld ELLIO 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 
cae ues mailed on application. 

65 W. 2d St.,' Cincinnati, o. 
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ICE. HOUSE AND COLD ‘ROOM. —BY R. 
= a eee ~~ Asma a cr. 
Cee ENe 59. Trice 0 cents. To be had at this office 
ofall newsdealers. 





INGERSOLL ROCK DRILL CO., 
10 PARK PLAOE, NEW YORK. 
improved “‘ Eclipse ”* 
RocxK DYDUiILIUs, 
ott Mining, Tunneling, —— 
. — for for all Kidids of fock ex- 


ne” ATR COMPRESS- 
i ~~ and Horse Power 
Hoists, Electric R Batteries 












Machinery 
Send for fall euslal ve ( Catalogue 





Ze 


out the year at a temperature of toon 
tained in SCIENTIFIC AMERICAN duprtamnne No.1 16. 
Price 10 cents. To be had at this office and of all ne’ 


ROCK DRILLS 


AIR COMPRESSORS & 


M ee ~ NNELING 





RAND DRILLC 


IRRIGATING MACHINERY ON THE 
Pacifie Coast.—By John Richards. An elaborate dis- 
cussion of the modifications that have had to be made 
in irrigating machinery to meet the requirements of 
local conditions in California. Contained in oat 


TIFIC AMERICAN goers. EMENT Nos. 624 and 625. 
Price cents e © be had at this office and from 
all newsdealers. 










$3 PRINTING PRESS 


yee ecards, labels, etc. Circular press, $8. 
rs, Rotary 
: our own print- 
ng apd advertising. rintéd rules 
for type-setting, etc. stamps for 
catalogue of presses, Mexide cards, etc., to 

factory. KELSEY & CO., den, Conn. 


ee ne To  & ey 


OE 
Stored Energy 


ACCUMULATORS (reece Hen" 


Street Car Propu 
ELECTRICAL ACCUMULATOR COMPANY, 
Neo. 44 Breadway, New York City. 


Edco System. 


Electric Light and Power Plants. 
Electric Propulsi Th ~~ py 
‘eat tt; Electric } Motor Co. {a the world. 
THE ELECTRIC DYNAMIC COMPANY, 
Ne. 224 Carter St., Philadelphia, Pa. 











Cools NS 












































MARCH 9, 1889. } 

















Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & Co. 
Industrial Publishers, Booksellers, and Importers, 
810 Walnat St.. Philadelphia, Pa., U. 8. A. 
qa Our new and Revised Catalogue of Practical and 
Scientific Books, 8 pages, 8vo, and our other Catalogues 
and Circulars, the waste ¢ covering every branch of Sci- 


ce applied to the Arts, sent of postage 
ence ape in any part of the world who will furnish bis 


address. 


ARCHITECTURAL ROOKS. 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the ‘atest and best plans for a church, schoo! 
house. club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
Tects’ AND BUILDERS’ Epition of the ScieNnTiFIC 
AMERICAN. 

The information these volumes contain renders the 





work almost indispensable to the architect and builder, | 


and to persons about to build fur themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detai! draw- 
ings of almost every class of buildi with cifi 
tion aad approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


Summer Cook Stoves 
For WOOD, COAL, er COBS. 


Cheaper and Safer than Uil or Gasoline. 

Why net confine heat in a Stove 
as to confine cold in a Refrigerator, 
ind use the same stove for sammer 
as wellas winter. Price 87 and up. 


HESS STOVE WORKS, 


285 Franklin St., Chicage, Tu. 


OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Va., 
Manufacturers of everything needed for 
ABR TESIAN WHS 
for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete. 
, illustrated catalogue, price 
lists and discount sheets 
on request. 


JAMES B. EADS.—AN ACCOUNT OF 
the life and tabors of this eminent engineer. Witha 
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. $92. Price 10 cents. To be had at this 
office and from all newsdealers. 




































HOME-MADE INC U0 BATOR. —PRACTI- 
cal directions for the manufacture of an effective incu- 


ye 
Lions for operating. With 4 figures. ¢ ‘ontained 4 pn Sct 
ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price 10 
ents. To be bad at this officé and from a'! I newadealers. 











GLACIAL EPOCHS AND THEIR PE- 
riodicity.—By Adolphe d’Assier. A presentation of the | 
considerations that tend to establish the f fact that the | 
progressive cooling of the earth must, in the course of | 
ages, have produced circum polar Sosiers, and that the 
periodic and alternate return of these in the two hemi- 
spheres is closely connected with the secular displace- 
ment of the perihelion. ( y in SCIENTIFIC AMER- 
{CAN SUPPLEMENT, Nos. . Price 10 cents 
each. To be had at this office ond trom al) newsdealers. newsdealers. 





NICKEL PLATING 


s& POLISHING 


MATERIALS. 


AUG Qian A) aw 
CHEMICAL C° NEW YORK 
NICKEL ANODES, 
NICKEL SALTS, 
ROUCES 
COMPOSITION, 
BUFFING WHEELS, 


- ELECTRO & NICKEL 
PLATING ore) 
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«Pratt's Patant Speed Indicator 


| Edwards, C.E. The part played by the crank in develop- 
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HAT A CYCLOPEDIA SGBRINCS TO ITS POSSESSOR. 
BNOW LEDGE OF ALI, 


SALESMEN WANTED. 
Address 


753 & 755 
Broadway, N. Y. 


DODD, MEAD & COMPANY, — 








ne de 


THE GENERATION OF STEAM.—A 
lecture by Geo. H. Babcock delivered in the Sibley 
College Course. L. The production of Heat. Furnaces 
fur burning bituminous and anthracite coal, wood, saw- 
| dust. waste gas, natural gas, etc., described. LI, The 
| Generation of Steam. General prince iples to be observed 
|=, the construction of boilers. With M figures. Con- 
ained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
@24 and 625. Price W cents. To be had at this office 
and from all newsdealers. - 


ico MAGIC LANTERNS 











Neatest and most efficient tool of the kind ever made. 
Large capacity for variation in 8 Nearest approach 
to absolutely correct count. Yefinite reading either 
right or left. Price, nickel plated, in morocco case, 

MANUFACTURED ONLY BY 


The E. 8. Creeley & Co., 


Dealers in Electrical ,—™ ey Supplies sf gery 
description, § & 7 Dey st., New York, N. Y. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Driiling and General 
Machinery. Flour Mill Rolls Ground and Grovved. 
SEVERN AND MERSEY TUNNELS.— 
Full description of these two important engineering 
works, with two engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 604. Price 10 cents. To 
be had at this office and from all newsdealers. 


‘THE CONTINENTAL [RON WORKS,| 


BROOKLYN, N. f¥., 


SOLE MANUFACTURERS OF 


CORRUGATED BOILER FLUES 


Under their own patents and those of SAMSON FOX of Leeds, England. 
MADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS. 


@@" Take Ferry from 10th or 4d St., N. Y., to Greenpoint. ag 


° 
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TuHoOs. F. ROWLAND, Pres. 
PROGRESS MACHINE WORKS, 


PULLEYS, HANGER 
FRICTION CLUTCHES. 22 Park riace, WY. 


PULLEYS. MODEL and g ‘Seti orCirewas. 


RAD XPERIMENTA) °£.Jouesére 


THE CRANK’S STORY.—BY G. H. CINCINNATI, 0. 
WORK aati SPEBIALTY. ; 


(Mention this we Bugend 
PHTHISIS.—A PAPER BY 














Cheapest, Lightest, and Best, Made by 
Hardwood Split P. Co., Menasha, Wis. 








ing the economy of steam in multiple cylinder engines. 
With two figures. Contained in SCIENTIFIC AMERICAN 
| SUPPLEMENT, No. 641. Price 0 cents. To be had at 


this office and from all newsdealers. DR. H. C. 


Wood, describing in detail the new treatment of con- 
sumption by sulphureted hydrogen. Contained in Sc1- 
ENTIFIC AMEKICAN SUPPLEMENT, No. 594. Price 10 


cents. To be had at this office and from all newsdealers. 


MACHINERY. 
E. & B. HOLMES, 
BurrAta, N. Y. 


¥ USER OF MACHINERY 
SHOULD LEARN 


How to Use Loose Pulleys 


Useful information on this sub; 
is given in our “Catalogue No. 
Sent free to any address. 
VAN DvuZzeEN & Tir, Cincinnati, O 


TO BUSINESS MEN. 


he value of the SCIENTIFIC AMERI 

rm medium cannot be oa atry Re 
is many times greater than that of any similar journal 
pow 1 It goes into all the States and Territo- 
ries, and is read in all the principal /ibraries and reading 








EVER 





—S yey GUAKANTERD DIX 
th Piano Go, 556%. 1010, ¥.Y. 





“CONSTRU CTION, DEVEL- 

2 ment of.—A paper by Prof. W. P. Trowbridge, giving 
istory of the art of building Lewy wong, with no- 

tices of some remarkable historic Contained 

in SCIENTIFIC AMERICAN SUPPL MENT, No. 

Price 10 cents. To be had at this office and from ali 


& 
BRIDGE 


rooms of the world. A business man wants something 
more than to see his advertisemens in a rn winced news- newsdealers. = F 
r. e wants circulation 8 as when he 
Pee riisecin the SCIENTIFIC AMERICAN. -Anddo not} MADE WITH BOILING WATER. 


let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in warwa you decide it is 
for your interest to advertise. This is frequentiy done, 
for the reason taat tae agent gets a larger commission 
from the papers having a smal! circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firet column of this page, or ad- 


_— MUNN & CO.. Publishe 


EPPS’S 


CRATEFUL—COMFORTING 


Ts, CUSTOMS, 
SCIENCES, RELICIONS, 
HISTORY, LITERATURE, 
PEOPLES, COVERNMENTS. 








61 Breadway, Now York. 








penrect= WSPAPER ri 


The Koch Patent File, for TF -. news | 
azines, and pamoh has been recently eeened aud 
price reduced. Subscribers to the SCIENTIFIC AMES 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
oh of for the low price of $1.50 by mail, or $1.3 at the 
xs this paper Heavy boa es; inscription 
ENTIFIC AMBRICAN” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 








MUNN & co., Publishers SCIENTIFIC AMERICAN. 
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MADE WITH BOILING MILK. 


eee a coats Roel 


ey Prints, 3 








month and expenses | 


AGENTS $75 per + 
ANTED by som 





ENTS SAMPLES } FREE 


patios York City 








08s = SAVING 
ICE and REFRIGERATING MACHINES 





rT-=m MACKEY AUTO 


Positive in its action. Ug Fire Algrm operated t oh peleogrigity. 


NV U8 A + 
writers. The J.C. Mackey Co., 16-80 80. Water St., rere N.Y 














i. ue ek Senet pecteeee 


|The Pictet Artificial foe Company (Limited), Room 6, Coal & tron Exchange, New York. 


REMINGTON 


STANDARD 


"Typewriter 


WON 


Gold Medal 


AND 


Silver Medal 
For Championship of the World, 


At Toronto, in open contest, August 13, 1888, 
151 WORDS PER MINUTE, 


WITHOUT AN ERROR, 

The above is an anthentic record made by Mr. Frank 
E. MeGurrin, at Detroit, on January 2), 1889, on a mem- 
orized sentence, thus beating all previous records of cor- 
rect work by _ thirty words per minute, and placing the 

Remington ” still furthe - beyond reach of co ym petitvon, 

Photographie copies of certitied work furnished on 
application. 


WYCKOFF, SEAMANS & BENEDIOT, 


327 Broadway, New York. 





Correction ot Breakwater at Glen Cove 
rbor, N.\ .—Engineer Office, U. 8. Army, Room 
. Army Building corner Houston and Greene Streets, 
New York. Febraary 1i, 1880.—Sealed proposais in trip- 
licate for Construction of a Breakwater at Glen Cove 
Harbor, N. Y., will be recetved at this office until twelve 
(12) o'clock noon, on W ednesday, March 14, 1880. The 
| attention of bidders is invited to the Acts of Congress 
| Speroved, bgt yA 26, 1885, and February 23, 1%7, Vol 
5. page 32, and Vol. &, page 414, Statutes at Large. 
Further intoruetion can be obtained at this office 
- HOUBTON, Licut.-Colonel of Bngineers 
i 





re of Dreduing Pinut for lmproving Hous- 


atenic Kiver. Cenu.-—Engineer Office, U. &. 
| Army, Room 57, Army Sesiding. a Houston and 
Greene Streets, New York. Februar 1889.- Sealed 


gronces in triplicate for Hire of { RA.. Piant for 
mproving Housatonic River, Conn., will be received 
at this office until tweive (12) o'clock noon, on Wednes- 
day, March 13, \888. The attention of bidders is invited 
to the Acts of ‘ ongress approved February 26, 1&8, and 
February 23, 1887, Fol. 23, page 332, and Voi. 24, page 4l4, 
Statutes at Large Further information can be ob 
tained at this office. 

». C. HOUSTON, Lieut.-Colonel of Engineers 


M0 D ELS EXPERIMENTAL WORK 
N 


AND 
LIGHT MACHINERY, 
N. ERLANDSEN, 1 Rivington Street, New York. 


Clark's Noiseless Rudder Truck Wheels 


Save floors. Anti-Friction Casters, 
Rubber Furniiure Casters, ete. 
Catalogue free 


Geo. P. Clark, Box 1..Windsor Locks, Ct. 
ELECTRIC CONVEYORS.—DESCRIP- 


tion of two ingenious systems for the electric carriage 
of sma!l packages. Illustrated with li engravings. Con- 

« Price W cents. To be had at this office and from 
all newsdealers. 


2nd ac MACHINERY © 


N.Y Y. Mach'y Depot, Bridge Sto re lt, Frankfort St 


USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 















men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 

at very smal! cost. A comprehensive catalogue of 

| useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 


__ mo NN & CO. 36) Mroadway, New York. 





Re r night a 

10 Rent and pro- 

titable busi- 

ness. Magic Lanterns and v jews of popular sub- 
ects. Catalogues on application Part 1 Optical. 2 
athematical, 3 Meteorological, 4 Magic Lanterns, ete, 
L. MAN ASSE, SS Madison Stree:, Chicago, Il. 
AN AZ STHETICS, A LESSON FOR 


those who use.—By J, J.Chisholm,M.D. Remarkabie 
cases of resuscitation of patients apparently dead from 
the inhalation of chloroform, with methods used. Con- 
tained in SCIENTIFIC AMKRICAN SUPPLEMEN?, No 
64:2. Price 10 cents. To be had at this office and from 
all newsdeaiers. 
ANTED SECOND - HAND AUTOMA- 
s tic Cut-off Engine, 4 H. P., in 


first-class order. Alsu Pipe Threading Machine, 

taking up toand inclading ¢’; an Engine lathe, 

10’ or 12" swing; a Shaping Machine; a Forg at 

Anvil; anda Vertically Adjemabie Wood Rawing Tab le. 
Address, with full particular 

P. 0. DRAWER “37, WARSAW. N. Y¥. 

wanted to canvass business houses fora 


AGENTS 


etc., address H. W. 

AN AMERICAN 
which has been introduced in Germany, where it gives 
a net profit of 10,000 marks a year, is for sale. Adress 
offers to H., 5802, care Haaseustein & Vogier, Magde- 
burg, Germany. 


The Scientific American 
PUBLICATIONS FOR 1889. 


——o— 


New Account Book. For samples, be rms, 
PAMPHILON, § Bond St Y. 


PATENT, 





The prices of the different publications in the United 
States, Canada, and Mexico are as follows 
RATES BY MALL. 
The Scientific American (weekly), one year 
im Scientific American Sapptement (weekly), one 
year. ° ° : , . 5.09 
we Scientific am ertean, Export Bdition quantity) 
one year, . 54 
The Scientific American, Ar chitects sod Builders 
Edition (monthly), one year, . . 2.5 
COMBINED RA‘ rks. 
The Seentific American and Supplement, $7.00 
The Scientific American and Architects and Build- 
ers Edition, . bs 
The Scientific American, Suppleme nt, and “Arent 
tects and Builders Edition, 9.00 
Proportionate Rates for siz Monthe 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York, 
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‘BModvertisements. 


inaide Page each insertion « «- - 75 cents a tine. 
Hack Page, each insertion « « - $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tinemeats at the same rate per agate line, by measure- | 
ment, as the letter press. Advertisements must be 
received at publication offiee as early as Thursday morn- 
imu to appear io Dext issue, 


INSTALMENT BONDS. 


——OF THB-—— 


Nationa) [fo [asarance (3, = 


MONTPELIER, VERMONT. 
January, 1889. 


Premium Receipts in 1888 
Interest and other Receipts in 18 


Tota: s during the year 
Paid to Policy olden, and for Ex- 
penses, Taxes, et< 


——) * January i, 1880 
‘vtal liad: ities 
—* by Vermont, New York and 





$1,251.173.37 
380.364: 01 
1,541,537.38 
50.7 
33 


5 
5. 1 12. 
Pots ates 


surpian by Penneyivania « and Mary- 1-499-93: 33 
icles in ay 32,.312,.303.00 
4 ty Sovives | “yp — i 





he Interest Receipts of this Company bave exceeded 
ite Death Losses by more than 190,000 ! 
CHARLES DEWEY, President, 
BDWARD DEN EY, Vier-President, 
GRO ae ED, Seereta 
j - HOUGHTOS 


BUSINESS FOR SALE. 


any SCPFFE Manufacturing Com- 
oak *, W3e. Reet ? hy, manufacturers of 
BRASS PAUCETS and and PLUMBERS’ MATERIALS, 
pipet old estaliithbed business of the late Henry 

and carries with it the patent for the Henry Soffe 
Sant losing FPancet We have quite an extended re- 
tail trade, and « firet-cless opportunity ts offered to 
'wo or three practical men who understand working in 
benme—tane basis for a large business. The reason for 
eling, the present president and treasurer, R, J. 
fhompeon, har not the time to give it that it requires. 


» Treasurer. 





Address or call on KR. J Ly may of the — PETROLEUM FUEL.—AN ACCOUNT 


of the Pennsylvania Railroad's experiments with the 


& Bedford Co.. Limited, } Street, N. Y. City. 





Rubberite Metallic Paint pec MARuitehes = 


is Fire and Water Proof, keepe tron from rust, Wood 
from deeas. Is not affected by heat or cold, salt water, 
acid or alkali eviutions, is unexcetied for Tiw and lron 
Reds, Cars, Bridges, Wharfs, Hulls. Iron Clad, Brick, 
aud Weeden Buildings. and ail work where wear is re- 
eutred. The basis ts linseed vl. asphaltum. and vulcan- 
aed india rubber combined with the best pigments. 
it @ pot an experiment, tot has been used for years. 
We wish to establish agencies with responsible parties. 


For samples and prices address 


Eagie Paint & Varnish Works, 


P.0. 8x30, Pittsburgh, Pa. 





PNEUMATIC 


@un.—An exhaustive account of this new peagen ent ~ 


Thirty- -ninth “Annual Statement | oe ssreriments made Wiehe: aMs Tae ernie 


with 6 figures. Con 
PLEMENT, No. 3. Pri 
office and from by newsdealers. 


JENKINS’ AUTOMATIC AIR VALVE 


wees | Scientific Rook (atalogue|—— —inarano now70kaxe 


11,976.38S8.00 | mailed tree to any address on application 





To be had at this office and 





Scientific American. 


Patent Riveted Monarch Rubber Belting, 


BweT Inm THE WoORZTD. 











[Marcu 9, 1889. 











Chicago, San Francisco, Boston, Mass, 





DYNAMITE TURPEDO 


i TIEN TIFIC AMBIIC ‘5, Scor- 
gateiiesce 10 cents. To be had this 





We do away with =mp he ex 
SN a) sion of meta epen on 
—_— => =~ 7 an expansible’ - K- plug of 
; F) Jenkins Packing, made special- 
A iy for the purpose, thus insur- 
ing a perfect seat. 

Prices, Per Dozen. 
Finished & Nickel Plated, *. » 
Drip Cups for same, - 2.00 
ENKINS BROS,, 71 John &t., N. Y.; 106 Milk St., 
oston; 21 North Sth St., Pails.; 54 Deart M Dearborn St. Chicago. 





PERCHA AND RUBBER MF@. CO. T) 
= pote Street, New York. THE AMERICAN DELL TELEPHONE C0. 


95 MILK ST., BOSTON, MASS, 


This Company owns the Letters Patent 





granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 


The transmission of Speech by all known 


forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 








INV ENTORS and others desiring ne 
tured and introduced, address P. O. Box 86, Cleveland, O. 


w articles manufac- 











. and how to use; with an engraving. Practical 
RECENTLY PUBLISHED how to prepare the gelatine pad, and also the aniiine ink 
Our new catalogue containing over 100 es, inciud- | py Which the copies are made; how to apply the written 
ng works on more than fifty different subjects. Will be letter to the > pa how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
Publishers Scientific American, 43%. Price cents. For sale at this office by all 
361 Breadway, New York. | 9¢¥sdealers in all parts of the country. 


MOTORS. SAWS li iintern: 1. SAWS 


The most efficient and economi- send us their full address for a $e, of Em- 


MUNN & CO., 








cal means of obtaining from one- A erson’s Book of SAWS. e are ro | 

eighth to fifteen horse power and to introduce NATURAL GaAs torbeett 

upward. A motor which does tempering Saws with wonderfal 

the greatest amount of work with We: improving their quality and toughness, 

the use of the smallest stream enabli pe ~ reduce prices. Address 

of water, specially adapted for y EME N. SMITH & OO. (Led.), SS 
a. 





running cheaply and efficiently, = Falls, 
Printing Presses, Elevators, | 
Ohurch Organs, Coffee Mills, | 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any piece of Mechanism. ~ 
inghamton Hydraulic 
tate Street, Binghamton, N.Y. 











ower Ce., 


Capes system of burning petroleum on locomotives, 


also of the experience of the Grezi-Haritzin Rail- 
AMERICAN SUPPLEMENT NO. 615. Price ten cents. 




















Tas 


Scientific American 
Whe est Pepean teats. Papnr tn. he Wash 





Onty $3.00 * Your. incteding Postage. Weekly. 





This widely circulated and splendidly tllustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
origina! engravings of new inventions and discoveries, 
representing Engineering Works, Steam M-schinery, 
New Inventions. Novelties in Mechanics, Manufsetures, 
Chemistry, Electricity, Teiegrapby, Photography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 


GUILD & & , GARRISON BEE MODERN 108. TAGES = BE | cm Zommmrcatecn seteecma 
Geo. W. Polk. A new and valuable qonahatan TIFIC AMERICAN will be sent for one year—&2 numbers— 
Saat pupesien) erections nee specifications. for. the Postage prepaid. to any subscriber in the United States 


struction o aind best Kinds of Ice Yachts of 
a nee 

limat sirede acnem 

Air © 


‘omprenser-, Acid 
a ae ne, 
Pomps, Vv am Bins. eo. 








cents, “To be bed at this offg quid D newsdeale 





RIDE CYCLES! 


VICTORS ARE BEST! 


Bueycles, Tricycles, and Safeties. 


Send for free illustrated 
Catalogue 


Overman Wheel Co. Makers, | - 
BOSTON, MASS. 







ELECTRO MOTOR, SIMPLE, HOW TO 
meke. Ry G. M. Hopkins.—Desertption of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a moter whieh might be driven with 
advantage by a curfent derived from a battery, and 
whieh would have sefficient power to operate a foot 
lathe or any machine requiring not over one man power. 
‘ith 0) GQgures. Contained in ScrenTIFIC AMEKICAN 
arPrrLenentT. No. G41 rice W cents. To be had at 
this o@ice and from all newsdealers | 


Srna, BALLS. 


For A pet-Priction Bearings, of 
Rest Cast “teerl. ardened, 
Freee. aad Buruished, from 
Sin. to 2 in. diameter. 

tn quality and density of metal 
in uniformity of temper. end in ac- 
curacy etd nicety of faish werrant- 
ed unequsied. 





' 


2” Sempies and prices on applica- 
fen 
Simond’ 8 Rolling-Machine Co., Fitehburg, Mane. 
THE PHONOGRAPH.--A DETAILED 
@eseription of the new and improved form of the pho 
nograph just brooght oat by Edison With & engrav- 
ing? Contained in BCIENTIFIC AMERICAN SUPPLE- 


ment, No. G32. Price 10 cents. To be had at this 
o@er and from ail newsdeniers 


NEW CATALOGU 
VALUABLE PAPERS be 


Conts alned in SOLTRNTIFIC AMERICAN SUPPLEMENT, sent 
free of « oany addresa. 


uel Le & ©0., 361 Breadway, New Vork. 


ALLERBY LE 





woMA DEVLIN e 
us . 
MESSRS. MUNN & CO., in connection with the th. 
Cation of the SCIENTIFIC AMERICAN. continue to ex- 


amine improvements. and to act as Solicitors uf Patents 
for Inventors 

in thie ne of business they have had fort years 
experiences. and sow nave unequaled tietiilies tor the 
preparation of Patent Drawings, Specifications. and the 
prosecution of Applieation« for Patents in the United 
Mates. Canada. and Foreign Countries Vesers Munn & 
Co. also attend Lo the preparation of Caveats. Copyrights 
for Books, Labem, Reissues. Assignments. and Keporw 
oo Infringements of Patents All Dusinese intrusted to 

is done with special care and prom ptness, on very 
reasonanie (erms 

A phiet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
eure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appenis. Keissues. Infringements, As- 
@anments, Rejected Cases. Iiints on the Sale of Pa- 
tenta, etc. 

We aiso send. ‘reeof charge, a Bynopmes of Foreign Pa 
tent Laws, showing the cost and method of securing 
pecents in ali the pet countries of the worid. 

MUNN & fo." Noltcitors of Patents, 
) Broadway. New York 

BRANCH OFVFICEHS.No. 2 and @ +f street, Pa 

citie Buliding. pear Tth Street, Washington, 


Stronger than t 


~ Bm f the 
mids. | the latest, must approved fs Mustrased or Canada, on receipt tt reson. 
drawn to scale, showing lishers; six 
ie Fase trarraneent| ot ail the ene : montin, sm. 


Masters. oad ee y Pot Order Dna 4 
‘The safest wa 
Express Money Order. Money carefully placed 





yee lg PATENT SAW CLAMP. |89 PATTERN, | or envelopes. cnsuesip cached, Gnd conenuipesivegen, 
tal cutting 


without blade, io cont 






_ ited Vi post paid. Discount to - aealene. 


—— =, “dOROTON, “OONN. 


Barnes’ Foot-Power Machinery | WORKING MODELS stulszerezt 
CCesso: 


Uomplete outtits for Actual Worksno | or wood. order by M UCH, su rs 
Business. A customer says: “ Consi toJ.F ag mre 62 Centre Street. “ee Py ork 





ae. 


NOoRoTownw Bn en worm 





seldom goce astray, but is at the sender’s risk. Ad- 


Binds tne ride, Poente each, 7 cents | dress all letters and make all orders, drafts, etc., pay- 
r dozen: | inch wide, @ ts each. able to 


MUWIW & CO., 
36! Broadway, New York. 
eo 


TE 


ering its capacity and the accuracy of 
your No. 4 Lathe, | do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele- 
gant. | can turn steadily for a whole 
day. and at night feel as little tired 
as if | had been woking around.” 
Deqertegive Price List Fre 
. FP. & JOUN BARNES cCOo., 
1 Rusy ST., Roc kford, mu. 


ARCHITECTURAL DESIGNS. ELE- 

ments of.—Two lectures by H. H. Statham. Treating of 
architecture as an intellectual art, whose alm is to ren- 
der bulldings objects of interest and beauty, and not 
mere utilitarian walls, floors, and roofs, With 76 illus- 
trations. ( onteined in SCIENTIFIC AMERICAN SUPPLE- 
MENTS, Nos. 633 and 634. Price, Wcents each. Tobe 
obtained at this office and from a!l pewsdealers. 


— ir 

















CHARTERS GAS ENGINE. 


2to GH. P. oe Simplest, most Reliable, and 
Economical Gas Engine 

in existence. 
An impulse at every revolution. 
Perfect steadiness guaranteed 
for Arc or Incandescent Electric 

Ligh 

| _ Independent of gas works when 
| dest and makes its ewn 


s at & cost of 65 cents per 

i feet, or about ene cent pe 
| hour te each indicated H. "P. 
A Perfectly Saie Moter fer 

All Places and Purposes. 

New York Agent, JOHN J. BOCKIE, 47 Dey Street. 

Chicago Offiee and Salesrvom, 152 Lake Street. 
For circulars and prices, address 


The Charter Gas Engine Co. 


P. O. Box I48. STERLING, ILL. 


ERIE ENGINE WORKS 


ICE-BOATS — THEIR CONSTRUCTION 
and management. With weeking drawings, detail. 
directions in full. Four engrav showing ts 
construction. Views of the two (keg en ing doats 
used on the Hudson river in winter 
M.£. Contained in ScrenTiFric FR .1 RS = PPLE- 
MENT, 1. The same number also contains and 
reguiations for the formation of ice-boat clubs, the salle 
ing ine ond management of ice-boats. Price 1) cents. 























VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters to the editor of the 4 we 
AMERICAN on the question of the spent ot oe ice 


monstrating how and why it is that port oat 
faster than the wind which propels them. iihente 
with 10 explanatory diagrams. Contained in SCIENTIFIC 


Ausacc AN SUPPLEMENT, No. 214. 
be had at this office and from all ne 


WIRE ROP 


Address JOVUIN A. ROEBLANG '8 @0N3, Mamufactar- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 








ESTABLISHED HALF A CENTURY, 


MARYIN'S 


RE &BURGLAR 





Have WexTEN pRaVEMENTg 
oT FOUNG IM WAKES 
THAT WILL WELL REPAY AN 
INVESTIGATION 
BY THOSE Pong TO SECURE 
THE BEST SAFE 
MARVIN SAFE CO. 


NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 











Manufactured by 


Office, Mesera. J 





New York Office, Measre. 
Office, Messrs, 


)WEITMYER PATENT FURNACE.“igk:” 


IDE Automatic Engines, Traction and Pertable Eugines, 
STHBAM ROAD ROLL VARS, 


FOUNDRY & MACHINE vo a Nay oe Pa., U.S.A, 


Fleming & Kimball, 1? Dey Street. 
obn Post, Jr. & Co., bat a ad aot 
Thomas K. Carey & Bro., % Light Street. 





Price 10 cents, To 
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Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
ip size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
Presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archmology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Bvilding, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! .EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
BRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 0 cents. Address 
and remit by postal order, express money order, or check, 

MUNN & Ce., 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 
— ea 
Building Edition. 

THe SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ Eprrion ts issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two handred ordinary book pages; forming a 
large and splendid Magazine ef Architecture, rich- 
ly adorned with elegant pilates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
Gences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings io 
Perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, ete. 

The elegance and cheapness of this wagnificent work 
have won for it the Largest Circelation of any 
Archtvecrural publication tn the world. Sold by all 
newsdealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
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bard Sts., Phila., and 47 











